




















OUIVAVUTVIAVSNUTOOVONVTATSMTOESSGTAL 


SCIENTIFICAMERICAN 


22 








MMMM as 


i 


TITTY 
i 


| 
i 








ill 
TYTTTINT 





| 
Lil 





‘ 









AUNUANANAADEAUEIA 


AULA UGAOAARIONAUNAAOUAUNNAAEDAAARATOUUCATT 
SS SS 
ore heer 





ul 


| 
j 


MMMM 


HUNATAOUUATAN 


1] 
J 


Lil 


TITT 
| 

T 

j 


PUNONONAANOOONANNCAO OOOO TE 
UT 


TT 


T 
| 


TTTTTTTTTT TTT 
TTT 
Silt 





Lt 


TTTT 
Lib 





MMMM 


WT 
Li 


mM 


annua 


Ht 


| 


TIT I 

TOOL ii 
THULE WT | } PU ety 
si T TYTT TIT TITTTT TT TTTT 
} au } | | l 
UAT LULL LETT 
soi hbebed UR ERaTT bi SUeSEEE 

% , } 

i 


TT 


Ll 


TT 
j 
i 

















til 


UU TTT DUUUAAUUALUNATION OTT 1 
THE SOMERSAULTING AUTOMOBILE AT THE HIPPODROME 


The Problem of Our Navy—How the Navy Is Daily Employed 
By Hon. FRANKLIN D. sect ie Ass’t Secretary U.S. Navy 


INTE A Mk 


=s=S 









































Hult a per mu Milt Ll Im 


TUL TOTO Lh me 





I 
bladed | 
J 








Vol. CX. No. 9 Munn & “a . Publishers Price 10 Cents 
February 28, 1914 New York, N. Y. $3.00 A Year 








ires | 





Springs 


of the Three, SPRINGS | 
are the Most Important 
Element of Comfort 








HEN you think of comfort, think of 
springs — Detroit Springs. ‘Get good 
cushions and tires, of course. ‘But, 
above all, demand the right springs — the 
Hexible springs. For without them the best 
cushions and tires are powerless to protect 
you from road shock. 
Detroit Springs absorb the pound and vibration of 
the road. They take the burden off the tires. Ask /s: 
of your tires and they'll work /nger for you. 
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Detroit Springs cushion the mechanism of your 
lengthening its life by months—years. 

























See 


If within two years from date of manufacture, 
your Detroit Spring breaks or settles, we furnish you 
i new one. This guarantee applies regardless of 
what kind of roads you drive over, or the kind of 
service you exact from your car. 


Identify Detroit Springs by this Trade 
Mark and by the Lubricating Cups 


RESILIENT 











of MAR 

TRA . NG 
SELF-LUBRICAT’ 

We make the guarantee practically three times as long 
Careful processes of 
Decisive tests made 


as that of the car manufacturer 
manufacture are our justification. 
in our factory assure you of road results. 


We guarantee not only comfort but safety. If you 
have ever seen the results of a spring accident, you 


know how necessary it is to guard against it. 


Demand Detroit Springs—the springs that offer 
you a definite service and safety. Detroit Springs 
ost the car maker little more—but you can 
have them if you insist. 


Another valuable feature— 


Freedom from Squeaking is 
Explained in Our Booklet 


clearly 
stated, extra 
comfort Detroit Springs give you, and 
the causes of the longer life of your tires 
and car. You learn why springs are im- 
portant and how Detroit Springs are 

prepared for their responsibilities. 


It's worth reading Concise, 


interesting reasons for the 


‘ 


HIS man is testing Detroit Springs 










The t le » _— » for hardness. Every individual leaf f 

I he oe rokle tis maitle d free. Addre SS of the Detroit Springs on your car has 
passed this test successfully, Two other 
crucial trials of entirely different char 


acters are required before the springs 
are entitled to their position as. guardi- 


Detroit Steel Products Company 








2 ans of your safety--fs 7 your 
2256 East Grand Bivd. comfort—and the long life of your car 

4 4 4 Write for the booklet that explains these 
Detroit Michigan Gente ond. the Ineaventinng précsnsen thas 


lead up to them 


























Soldering and Brazing 


for nearly all metals, including such difficult ones as cast 
iron and aluminium, have been the subjects of hundreds of 
paragraphs in the Scientific American Supplement. We 
quote a féw of the more important articles, as follows: 





Scientific American Supplement No. 1673— 
Full Instructions for Mending or Welding Cast 
Tron, gives both brazing solders and ffuxes 
necessary. 


R 80 cents—the price 

of the eight numbers, post 
paid, the purchaser of io 
Supplements has a complete 
treatise on the subject of Sol- 
dering and Brazing, containing 


Scientific American Supplement No. 1713— 
formulas of the greatest value. 


Brazing Cast Iron and Other Metals, gives 
detailed instructions for the whole operation, and 
formulas. 


Scientific American Supplement No. 1644— 
Soldering and Soldering Processes, gives broad 
general information, and contains in particular a 
method for pulverizing solders and alloys of great 
use. 


Scientific American Supplement No. 1667— 
Some Soldering Appliances, describes the blow- 
pipe and the furnace in their various forms. 


Scientific American Supplement No. 1481— 
Soldering of Metals and Preparation of Solders 
gives many formulas for soft and hard solders and 
fluxes. EACH number of the. Scientic 
Scientific American Supplement Nos. 1610, costs l—« A By oe 
1622, 1628 contain a series of three articles on containing all the articles here noon 
Solders, covering the entire range of solders for 
ment Catalogue, free to any address. 


tioned will be mailed for 80 o 

i Send for a copy of the 1910 p Hone a 
Is. No. 162 j 

all meta No. 1628 contains formulas and Seas ae on my 

instructions for soldering aluminium. publishers 





MUNN & CO., Inc., 361 Broadway, New York City 
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The Gyroscope 


The mysterious behavior of the gyroscope is a source of 
wonder to everyone. From a curious toy, the gyroscope is 
being developed into a device of great practical value. 
Its theory and its method of action are set forth up to the 
latest moment in the Scientific American Supplement. 
The following numbers are of great interest and usefulness: 








Scientific American Supplement No. 1501 —Treats of the Me- 
chanics of the Gyroscope. A clear explanation without mathematics 

Scientific American Supplement No. 1534 “Littl - known 
Properties of the Gyroscope’’ describes a peculiar action not generally ie toe all the 
observed, and discusses the effect of this property upon the motions of articles here mentioned 
the planets ery mailed for 

Scientific American Supplement No. 1864 - The Gyro Com- a 
pass, its principle and construction. 

Scientific American Supplement No. 1621 — The Gyrostat for 
Ships describes the construction and application of the principle to pre- 
vent rolling of vesse 

Scientific Aenediesn Saoqpement No. 1943 —Gyroscopic Stabili- 
zer for Ships, by Elmer A. 

Scientific American ent No. 1694-~ Gyroscopic Appa- 
ratus for Preventing Ships from Rolling, takes up the Schlick invention 
described first in No. 1621, and discusses its action and results fully. 

Scientific American Supplement No. 1645—The Theory of the 
Gyroscope is an excellent article, treating the subject mathematically, 
rather than popularly. 

Scientific American Supplement No. 1649 — The Gyroscope, is 
an article giving a full discussion of the instrument without mathematics, 
and in language within the comprehension of all interested. 

Scientific American Supplement No. 1716—A Recent Develop- 
ment in Gyroscopic ign, illustrates a new form of gyroscope and 
mounting adapted to engineering uses. 

Scientific American Supplement No. 1643—The Gyroscope for 
Balancing Aeroplanes, takes up this interesting field, which the gyro- 
scope alone seems capable of occupying. 

Scientific American Supplement No. 1741—Gyroscopic Balan- 
cing of Aeroplanes, tells various suggested methods of maintaining 
equilibrium. 

Scientific American Supplement No. 1773 — The Wonderful 
Gyroscope, gives diagrams of the Gyroscope and its action, and appli- 
cations to maintaining stability of ships and monorail trains. 

Scientific American Supplement No. 1872 — The Mechanical 
Principles of Brennan's Mono-rail Car. A lucid exposition. 


EC number of the 
pplement costs 
10 cents. A set of pa- 


Scientific American Supplement No. 1814—The Regnard Aero- SEN ad te D fe» = 
plane, describes the latest design of aeroplane stabilizer, from which plement Catalogue, tree 


to any address. Order 
from your newsdealer, 
or the publishers. 


great things are expect 
Scientific American Supplement No. 1861— The gyrostatic force 
of rotary engines. its nature and significance for aviation. 








MUNN & CO., Inc., 361 Broadway, New York, N.Y. 
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Method of removing the outer bark in prepara- 
tion for setting the apron and the cup for a 
flow. 


Prolonging the Naval Stores Industry 
By Samuel J. Record, Assistant Professor of Forest 
Products, Yale University 
of the naval stores industry in the 
Waste- 


ful methods of boxing and chipping are carried on in 


HE future 
United States is a matter of grave concern. 


advance of logging operations and no provision is made 
for continual production. Long leaf and Cuban pines 
of the South have long been the chief source of the 
world’s resin supply, but the stands of these trees are 
rapidly being cut. The demand for naval stores, how- 
ever, is increasing, and this has led to the boxing of 
smaller trees and of species which formerly were not 
With depletion of the forests 
and farther west 


considered worth while 
the industry has advanced farther 
until practically the whole range of long leaf pine has 
been covered. There is no other region to exploit unless 
it be the far West. 
from western pines indicate a possible future for the 


Investigations of the yield of resin 


naval stores industry, but it can never approach condi- 
tions in the south Atlantic States. 

Decrease in supply has also stimulated the distilla- 
tion of pine wood and while there is considerable preju- 
dice against the turpentine thus obtained it nevertheless 
has a promising future. Improved methods of distilla- 


tion are coming into use which overcome most of the 


objections to wood spirit 

For ten years the United States Forest Service has 
been experimenting with improved methods of turpen- 
Iustead of the destructive box cut 
thereby weakening it and 


tine orcharding. 
into the base of the tree, 
rendering it particularly liable to fire damage, 
of cups and gutters was shown to be successful. The 
adoption of this method has been slow and even at the 


a system 


present time the old way is still common. 

The next important feature of turpentining present- 
ing itself for investigation was in regard to the proper 
depth, width and height of the wound made on a tree 
in chipping. Some of the results of the comparative 
experiments conducted on a commercial seale under 
normal conditions demonstrate that combined shallow 
and narrow chipping increases the yield; that the num- 
ber of trees killed is decreased; and that the damage 
to the lumber in the butt cut of chipped trees is re- 
duced 

Light cupping, that is, restricting the operation to 
timber over twelve inches in diameter, and closely limit 
ing the number of cups per tree, has proved to be highly 
advantageous since it prolongs the period during which 
a crop can be worked and by exempting the young trees 
prevents the exhaustion of the timber available for tur- 
pentine in future, thus assuring stability and perpetuity 
to the naval stores industry. 

Resin will not continue to flow indefinitely from a 
cut, hence frequent chipping (once a week or oftener) 
throughout the season is necessary to maintain the flow. 
Cuban pine bleeds much longer than any others, pro- 
ducing almost no “serape.” The thickness or rather the 
height of the chip taken off determines the rate of ad- 
vance of the face up the tree. The more cut off at a 


Streaking or chipping. Starting the face. Note 
the nail (below the apron) upon which the cup 
is set. 


time the sooner the face will get beyond the reach of 
the chipper. It has been demonstrated that a_ thin 
shaving will accomplish as good or even better results 
than a heavy cut. With the ordinary hack, however, 
this is difficult to regulate, and a new hack has been 
invented which works on the principle of a safety razor. 
The thickness of chip can be gaged accurately even 

















The operation of making the groove in the tree. 
The concave ax employed for setting the apron. 

















A fairly typical face. The hack, which shaves on 

the principle of a safety razor, lies beside the 

tree. 
after repeated sharpening of the hack blade. It is so 
made that the inside edge is flat instead of curved, 
thus leaving the cut face smooth instead of scalloped. 
This facilitates the flow of resin into the cups. 

The question of running the face spirally instead of 
straight up the side of the tree is being considered. The 
advantage of the spiral would be in extending the 


Showing the method of setting the apron in 
orchard turpentining after removal of the bark 
of the tree. 


length of time a tree could be chipped before the face 
got beyond reach of the long-handled hack. [It might at 
first appear that the effect of a spiral face would be 
to girdle the tree as soon as it had extended entirety 
around. Such is not the case, however, since the move- 
ment of the sap is not in straight lines, but from one 
cell to another through pits in the side walls. The sap 
stream would accordingly follow the spiral ef uninjured 
wood without material interruption. 

A method of resin gathering for which a great deal 
has been claimed consists of boring slanting holes in 
the sapwood and draining the resin into a closed cup 
This was supposed to prevent the closing of the resin 
ducts by oxidation of the resin, thus permitting a con 
tinuous flow. This and similar methods fail to take 
into account the physiological processes involved in 
resin formation. 

Resin is a waste product resulting from the vital 
processes of growth. It is not, as many assert, a heal 
ing balsam especially produced by the tree to protect 
wounds; such a function of it being purely incidental 
In the change of starch into exactly the kind of food 
the plant wants a complex substance is left over as a 
by-product. This is called resin and is found in paren 
chyma cells since they alternately store up and give out 
starch and other plant food, according to the seasen. 

If several resin cells or parenchyma cells are close 
together the amount of by-product (resin) becomes too 
large to be contained in the cells and is excreted into 
intercellular spaces. Such spaces are known as resin 
ducts and are characteristic of the wood of our pines 
spruces, larches and Douglas fir. Most of them extend 
up and down the stem, but many occur in the large 
medullary rays. These ducts are for use in the storage 
of resin and not for its transfer from one part of a 
tree to another. In this function as well as the absence 
of a wall of their own they differ from the vessels of 
hardwoods. None of our hardwoods contain resin ducts 
in the wood, though many species of Dipterocarpacea 
in the Philippines are so characterized. The milk of 
dandelion, of milkweed, and the latex of rubber trees 
is also a by-product similar to resin in formation 

In tapping a tree comparatively little resin is actu- 
ally secured from the ducts already in the wood, The 
main flow is not out of the old ducts like sap out of 
cut vessels, but is from new ducts which arise as a 
consequence of the injury. Wounding, such as chip 
ping, stimulates the vital processes at the seat of injury 
and greatly increases the by-product, resin; and in cor 
sequence there is an increase in the number of ducts 
necessary to contain it. It is from these secondary 
ducts that most of the commercial yield of turpentine 
is secured. 

The first wound results in the formation of a number 
of new or secondary resin ducts from both above and 
below the injury, the length of those above being 
greater than those below 
course affects only the upper edge of the first wound 
The first wound is usually made in winter when ali 
hands are engaged either in placing the cups en the 


Subsequent chipping of 


(Concluded on page 186.) 
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The purpose of this journal is to record accurately, 


impiu, and interestingly, the world’s progress im scien 


tific knowledge and industriat achievement. 


The Problem of Our Navy 


Hl SCIENTIFIC AMERICAN Commences in this 

issue the publication of a consecutive series of 

articl on The Problem of Our Navy than 
which problem, a tffecting our international interest 


ind our standing as a great world power, there is no 


juestion before the people of the United States and its 
Congress of greater and more pressing importance 
During the past thirty years, or since the time when 


t Democrath Administration commenced the construc 


tion of an entirely new navy of steel, and set afloat 
uch cruisers as the “Chicago Olympia and the ves 
sels of Phe White Squadron and that famous trio 
f battleships. the Oregon Massachusetts and 
Indiana the Scuenviric American has recorded the 
steady growth of the Navy so fa as its materiel is 


photograph, drawing and descriptive 


e public in close touch with the various 


hips, as they came from the builders’ hands and went 
into active 


We fee 


COTIMIESsSSion 


that the time has now come to take a broader 


view of this most Important ubject, and show how 


Vitaliy the Navy ts related to those stupendous interna 
tional policies, such as the Monroe Doctrine, the Integ 
rity of China and Asiatic Exclusion, upon which the 


tnited States has recently taken such a bold stand 


ith regard to which it is at this very moment assum 


ing an attitude that admits of no compromise what 


the pirit of the articles will be at once laudatory 


md critical, and as an evidence of the happy combina 


tion of these two attitudes, we direct 


special attention 
to the first of the 


Navy 


eries, by Assistant Secretary of the 


Franklin D. Roosevelt, as published elsewhere in 


the present issue 
Canal Toils Sophistries 
ISPATCHES 


the President will meet 


from Washington indicate that 


with strong opposition 


in the Hows: 


if Representatives to his proposed 


repeal of that clause of the Panama Canal Act which 


exempts coastwise traffic from the payment of tolls 


If Representative Underwood, the Democratic leader of 





the tiouse, is correctly reported in the New York Times, 


he is making an investigation of the probable effect of 


in amendment to the Canal Act extending free tolls 


on their domestic commerce to all nations lIlow this 


would het@er the sitaation we fail to see To meet 


the fixed and operating charges of this $400,000,000 


enterprise will require the gathering in of every dollar 
if legitimate earnings that it can secure Exemption 
of our coastwise traffic would cut down the revenues 
ormous!s ind Mr. Underwood's proposal to exempt 
the domestic commerce of all nations would not only 


reduce the revenves in a still larger measure, but would 


make the discrimination most painfully apparent in 


the cnuse of those natior that have no domestic com 


merce to send through the canal 


Mr. Underwood 1 is saying that in the United 


quote dl 


States we have never charged domestic commerce a toll 


for the use of any waterway improved at the expense 
of the Government, and that to do so at Panama would 


Well 


less of an innovation, and in this case 


be an innovation vhat of it? All new legisla 





tion is mere or 





the innovetien is necessitated by treaty obligations of 








sit 


and most binding character 


SCIENTIFIC AMERICAN 


if sophistry than 


It seems to us that there is more 


irguments such as these, and especially 
Now 


quoted “as 


ool logic in 
mark this inconsistency,” Mr. 
“The 


overnment of the Suez Canal, as embodied in the treaty 


in the following 


Underwood is saying. rules for the 


‘ 


of Constantinople, are those we adopted for the govern 


ment of the Panama Canal All the principal powers of 


Europe signed that treaty Yet, though Russia, one of 


the signers, makes an annual appropriation to pay the 


tolls of her domestic commerce through the Suez Canal, 


Great Britain never has protested.” But why should 


she? The Hay-Pauncefote treaty leaves all nations 


free to pay back to the shipping companies amounts 


equal to the tolls charged for passage through the Pana 


ma Canal, if they feel disposed so to do That is 


a question affecting the individual governments and 


the shipping companies which may use the Canal. The 
treaty between the United States and Great Britain 
takes no cognizance of such matters. If the United 


States Government charged equal tolls to our Ccoastwise 


shipping and then voted from the Treasury sufficient 


money to repay these tolls to the coastwise shipping 
companies, there could be no protest from Great 


Britain or any other maritime country against such 


procedure 


Alphonse Bertillon 
N the popular mind the fame of the late Alphonse 


Bertillon rests entirely on the introduction of the 


anthropometrical and finger print methods of iden- 


tifying criminals. Magnificent as was the achievement 


of co-ordinating the police headquarters of the world, 


so that it is now a matter of routine for the bureaus 


of criminal identification in the larger American and 


European cities to exchange measurements and finger 


prints, Bertillon’s reputation rests on a broader basis 


of scientific achievement Indeed, the anthropometri 


cal system is eventually bound to give way to Galton’s 


fingerprint method, which Bertillon was reluctantly 


compelled to accept and introduce 
What the 


Bertillon is the injection of 


police forces of our great cities owe to 


a scientific spirit into the 


work of tracking criminals. His Bureau d'ldentification 


udiciaire has been a model laboratory in which the 


police of the world have been shown how the evidence 


of crime may be studied scientifically Its counterpart 
wish that 
When 


the full significance of the scientific methods that Ber 


should be found in every American city—a 


will probably not be realized for decades to come 


tillon introduced into the French police system is ap 


preciated, we will wonder why we ever tolerated the 


present system, why criminals in this twentieth cen 


tury are still tracked by detectives who are nothing 


but promoted policemen and who can use only in the 
crudest kind of way, the clues that are placed at their 
found at the head 
Bertillon’s out- 


disposal. Some day there will be 


of every detective bureau a man with 
ook and scientific spirit—a man who will have as his 
ubordinates not uneducated policemen and detectives, 


but men trained to deal with crime in a systematic 


«lentifie way. 


Requirements of the Automatic Train Stop 


Ek recommend for the study of all who are 


engaged on the automatic train stop prob 
lem a review, in booklet form, by Mr. Joseph 
W. Buell of Washington, of 


construction of 


the principles underlying 


the design and automatic stop appa 
The 


known system, 


ratus as applied to the control of railroad trains. 


author, himself an inventor of a_ well 


has devoted many years to the study of cab signals 


and automatic stops and is well qualified to discuss 


the various branches of this subject and its relation 
to wayside signaling. 

At the outset it is pointed out that previous develop- 
ments in railway signaling have had to meet exacting 


requirements; and that the demand for greater effi- 


ciency in safeguarding railroads by the employment of 
automatic stops, necessitates that their design and 
operating principles be subjected to the same rigid 


treatment with respect to their pre-requisites, as has 


characterized previous development in the existing 
methods of signaling. 

After a brief discussion of the engineering rules that 
govern the problem, some space is given to the physical 
side of the question and particularly to the perplexing 
problem of satisfactorily providing either a mechanical 


or an electrical means for transmitting an impulse 


traveling locomotive in order to 
this 
reliable a manner as has been found in the auto 


from the track to a 


actuate the mechanism thereon, and to doing 


matic production of a roadside signal on a mast or 


post 
The various systems of automatic stops offered for 


approval may be conveniently classified as six distinct 


methods or types for communicating motion, or pro- 


ducing an electrical effect, on a traveling locomotive 


danger-giving condition of the track. 
that, in the study 


by reason of a 


Mr. Buell points out of these sys- 
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tems, every aspect of the problem becomes clear and 
simple and there is provided a method for appreciating 
one of these systems. But in 


the real value of any 


considering their relative merits we must confine our 
attention to the vital consideration of the degree of ex- 
cellence of the means used for establishing operating 
between the tracks and the 


connections, or contacts, 


must be borne in mind 


is impera- 


locomotive. Furthermore, it 
that in 


tive that the operating principle involved shall satisfy 


whatever manner this be done, it 
the fundamental requirements of observing the engi- 
neering rule of “failure on the side of safety.” 

In dealing with the problem of establishing connec- 
tion or contact between the track and a traveling loco- 
Buell has classified the different 
from the one which 


motive Mr. systems, 


aside transmits an electrical or 
magnetic impulse through the air, as follows: 

First, a contact obtained by impact or blow. Second, 
a yielding contact obtained by pressure of a traveling 
part, carried by the locomotive, upon a stationary part 
on the track. Third, a rolling-wheel contact, obtained 
by the pressure of the wheels of the locomotive on the 
traftic rail. Every step in the development of each 
type is clearly set out, and a brief account is given, in 
a practical but scientific way, of the various types of 
automatic stops such as the Trip, Third-Rail, Ramp, 
Wireless, ete., and the author sets forth impartially the 
advantages claimed for each; how their merits should 
be respectfully judged by accepted standards; and at 
the same time the disadvantages involved in each type 
are shown. The author finds a prospect for the sur- 
vival of the Ramp type and the Rolling-wheel Contact 
Type. The latter he regards as the ideal one for reasons 
that are given at some length. 

There is a demand for literature of a compact but 
comprehensive form dealing with this problem; and a 
reading of this booklet will be found useful to inventors 
in clearing the air, as it were, and setting them on firm 
ground with regard to fundamental principles and prac- 
tical requirements. 


The Next 900-foot Atlantic Liners 

HAT the {foot transatlantic liner is a profit- 

able investment is proved by the fact that this 
summer there will be three ships in service be- 

tween Europe and America which will be over 900 feet 

in length. These will be the “Imperator,” which, during 


the winter months, has been undergoing considerable 
modifications, the new “Aquitania” of the Cunard Line, 
which is due here next June, and the “Vaterland,” of 
make her 
maiden voyage to New York in the early summer. The 
“Aquitania” is 901 feet long, the “Imperator,” 909 feet, 
and the “Vaterland,” 940 feet, 
over all. In the same class should be mentioned the 


White Star liners “Olympic,” 


the Hamburg-American Line, which will 


these being the lengths 


now in service, and the 


“Britannic,” which was recently launched and is being 
rapidly pushed to completion. 
The “Aguitania” will be an enlarged “Mauretania,” 


with a displacement about 50 per cent greater. She 
will be driven by quadruple turbines working on four 
shafts, 
that of the “Mauretania ;” 


the great 


and her horse-power will be about the same as 
although the speed, due to 
and the somewbat 
The “Mauretania” 


increase in displacement 
fuller lines of the hull, will be less. 
has crossed the Atlantic at an average speed of 26.01 
knots, and it is expected that the “Aquitania” will be 
capable of a sustained sea speed of something over 23 
knots. 
will have a displacement of about 55,000 tons. 


With her full equipment on board, the new ship 
With a 
length on deck of 901 feet, she has 97 feet of beam and 
a plated depth of 64 feet. 

The safety elements in the “Aquitania” are broadly 
“Lusitania” and 
hundred feet of her length 
she consists of a shell within a shell, the coal bunkers 


similar to those embodied in the 


“Mauretania.” For five 


being carried at the sides of the ship in the wake of 
the boiler 
about 15 feet 


rooms. The inner wall of the bunkers is 
from the outer shell, and the whole of 
the boiler and engine spaces is subdivided by six bulk- 
heads extending from side to side. These bulkheads 
have been specially stiffened; and with them is asso- 
ciated a watertight deck in the neighborhood of the 
water line. An interesting fact is that the ship will 
40-foot and 30-foot motor lifeboats, 
which, in case of emergency, will suffice to tow all the 
other 


carry two two 


boats, including twenty-five large rowing boats 
and a large number of the collapsible type. 

The “Vaterland,” an enlarged “Imperator,” is 940 
feet long with 100 feet of beam and a plated depth of 
73% feet. She will differ from the “Imperator” in 
underwater form, being constructed with a cruiser stern 
and will carry a balanced rudder operated by steering 
gear which will be entirely below the water Jine. She 
will probably be a knot or more faster than the “Im- 
perator,” and of four or five thousand tons greater dis- 
placement, this at full load being something over 60,000 
tons. A sister ship of equal dimensions and beam is 
under construction at the Blohm & Voss yards, where 
the “Vaterland” is now receiving her finishing touches. 
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Engineering 
Third-tracking the Elevated Railroad.—The Inter- 
borough Rapid Transit Company, of New York city, has 


the contract for third-tracking the Second, 
The esti- 


awarded 
Third and Ninth Avenue Elevated Lines. 
mated cost of the work is about $17,000,000. 


Decrease in New Railroad Construction.—Statistics 
for the past year show that there has been a decrease in 
the mileage of new lines under construction from 2,500 
miles on January Ist, 1912, to 1,522 miles on January Ist, 
1913. According to the Railway Age Gazette, the out- 
ok for new construction is not promising for the year 
1914, which will probably witness a still further decrease. 
In Canada there are 1,568 miles of new line under con- 
struction as compared with 3,500 miles one year ago. 


Output of Coal in 1913.—According to the official esti- 
mate of the United States Geological Survey, the output 
of coal in the United States during 1913 amounts to 
between 565,000,000 and 575,000,000 short tons. Edward 
W. Parker, coal statistician of the Survey, has stated 
that the coal-mining industry, in spite of an increase of 
20,000,000 tons over the year 1912, was perfectly normal, 
and that the figures are to be taken as showing the great 
industrial activity throughout the country. 


Ships that Break in Two.—In our recent editorial 
entitled “Ships that Break in Two,” it was stated that 
an accident of this character occurred to the British 
destroyer “Viper.’’ The vessel that broke in two was 
the sister destroyer ‘‘Cobra,’’ which foundered in the 
North Sea on September 18th, 1901, with a loss of seven 
lives. The Admiralty inquiry showed that her loss was 
due to structural weakness. Curiously, the ‘‘ Viper’’ was 
lost in the same year through running aground in the 
Channel Islands. 


A Substitute for “‘Watch Your Step.’—The Inter- 
borough Rapid Transit Company has perfected a mechan- 
ical gap-filling device which will be used at subway sta- 
tions which are on a curve. It consists of a grated 
segment of the platform which is thrust forward, filling 
the gap between car and edge of platform, the movement 
The 
grating remains in this position until the train has started 
The gap-filler is 


being made just before the train comes to a stop. 


and moved a distance of 7 or 8 feet. 
operated by electro-pneumatie cylinder action. 


Revival of the Big Sailing Ship.—The development of 
the heavy oil engine bids fair to bring about a revival of 
the big square-rigged sailing ship. The latest of this type 
is a truly magnificent vessel, ‘‘The France,”’ launched by 
Bordeaux. She is 430 
feet long, 5524 feet beam and draws 24 feet when loaded 
to a displacement of 10,650 tens. Her auxiliaries consist 
of twin Schneider-Carels oil engines of 925 horse-power, 
which drive the ship at a speed of 101% knots, the fuel 
consumptaa on the brake test being 0.45 pound per 
Her lines are finer than 
those of the ordinary tramp steamer, and under sail alone 
she should be capable in a whole-sail breeze of making 
16 knots. 


Stopping Express Trains in Their Own Length.—A 
most important development of the air brake was demon- 


the Chantiers de la Gironde at 


brake harse-power per hour. 


strated in recent experiments on the Pennsylvania Rail- 
road when a twelve-car steel train, nearly 1,000 tons in 
weight, running 60 miles an hour, was stopped within 
its own length of about 1,000 feet. The new Westing- 
house brake may be operated with pneumatic or electric 
control, and it embodies among other improvements two 
shoes for each wheel instead of one, as at present. The 
new apparatus shortens the time of obtaining the maxi- 
mum brake capacity from 8 seconds in the present system 
to 314 seconds. With eleetrie control, the time is short- 
ened to 244 seconds. It was shown that a twelve-car 
steel train running 80 miles an hour could be stopped 
within 2,000 feet. 

A Comparison of Broadsides.—Rear-Admiral Vreeland 
has filed with the House Committee on Naval Affairs 
a statement showing that in total muzzle energy of one 
broadside, the dreadnoughts of the German navy are 
twice as strong, in the aggregate, as the American dread- 
noughts. In pre-dreadnought ships, the United States 
shows a heavier total muzzle energy than Germany; but 
combining both dreadnoughts and pre-dreadnoughts the 
total muzzle energy of the German fleet is stronger than 
that of the American fleet in the proportion of 11 to 8. 


American Manager for English Railroad.—The ap- 
pointment of Mr. Henry Worth Thornton, General 
Superintendent of the Long Island Railroad, as General 
Manager of the Great Eastern Railway Company in 
England, has been well deseribed as “a personal com- 
pliment to Mr. Thornton, and a profound appreciation 
of American railroads and their men.’’ The appointment 
has raised the inevitable “tempest in a teapot” in the 
British daily press. As a matter of fact, the appointment 
does credit to the judgment of the directorate of the 
Great Eastern Railroad, which handles the heaviest sub- 
urban passenger service into and out of London. Mr. 
Thornton will look at the problem from new standpoints, 
and with the advantage of a wide and varied experience. 
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Soundings in Lake Tanganyika.—Recent soundings in 
the great African lake by Capt. Jacobs, of the German 
Navy, slowed a maximum depth of 4,190 feet. Still 
greater depths are reported to have been found by a 
Belgian official. Accordingly Tanganyika is, with the 
exception of Lake Baikal, the deepest body of fresh 
water in the world, and further investigations may prove 
it to be even deeper than Baikal. In the deepest places 
thus far found, its bottom is at least 1,600 feet below 
sea-level. 

An Aerial Tramway Across the Andes.—Work has 
been begun on a remarkable steel ropeway, 3714 miles 
long, which will serve as an extension of the railway 
from Ladorada to Mariquita, in Colombia, carrying the 
line over the Andes at an altitude of 11,000 feet. The 
steel rope is to be supported on a series of steel towers, 
from 40 to 125 feet in height, and will consist of 12 
sections, at each junction point ef which a motor will be 
installed of sufficient power to work two sections. Power 
is to be furnished by water brought down from the 
Andes. 

Pili Nuts, which grow abundantly in the Philippines, 
have recently been shipped on a considerable scale to the 
United States. They are produced by trees of the genus 
Canarium, to which belongs the Java almond, are nearly 
triangular in cross-section, and contain a small oily 
kernel of almond-like flavor. Besides being very pala- 
table in their natural state, they yield a valuable oil, 
resembling oil of almonds. According to an official report, 
the production of pili-oil is one of the coming industries 
of the Philippines, only awaiting the invention of a 
machine for cracking the nuts, which are very hard. 

The Alaska Reindeer Service.—The latest report on 
this service, just published by the U. S. Bureau of Edu- 
eation, shows that on June 30th, 1912, the total num- 
ber of reindeer was 38,476, distributed among 54 herds. 
Of these animals 62.5 per cent are owned by 633 natives; 
9.8 per cent by the United States; and 16 per cent by 
Lapps. At an average value of $25 a head, the reindeer 
owned by the natives represent a capital of $601,700. 
The income of the natives from the reindeer industry 
during the fiscal year, exclusive of the value of meat and 
hides used by the natives themselves, was $44,885.04. 
The total number of natives affected by the reindeer 
enterprise is estimated at about 6,500. 

Standard Tests for Hemp.—According to a report 
from the American consul general at Hongkong, the 
Fiber Division of the Bureau of Agriculture at Manila 
is conducting extensive experiments for the purpose of 
establishing scientific standards for testing hemp, in lieu 
of the present methods, according to which experts, of 
many years’ experience, judge the quality and value of 
the product by sight and touch. The new tests will be 
based upon the relation between the weight of a meter 
length of the fiber and the breaking strain. Tests for 
single fibers will be varied with tests for twisted fibers. 
As soon as this system of tests is fully worked out it will 
be put into effect in the Philippine hemp market. 

Molecular Equilibrium.—O. Lehmann deseribes a 
determine the elastic limit of a 
The application of this method to 
becomes complicated and the 
phenomena observed can only be explained on the 
molecular hypothesis and constitute a new proof of this 
theory. In liquid crystals the molecular equilibrium is 
related not only to the structure, but also to the form. 
The molecular equilibrium may be deranged by mechan- 
ical forces or by easily graduated magnetic forces. The 
strong surface tension, for example, produced at the 
boundary of the air and liquid crystals is able to derange 
the disposition of the molecules. The molecular per- 
turbations produced by foreign substances able to form 
erystals mixed with the liquid crystals are the most 
striking. 


method to viscous 
amorphous body. 


crystalline substances 


True History of the Tepary Bean.—A brief note on 
the history of the tepary bean published in our science 
column of June 28th, 1913, and based on a supposedly 
reliable abstract in a foreign journal cf an article by 
Prof. R. W. Clothier, of the University of Arizona, con- 
tained some inaccuracies to which Prof. Clothier has been 
good enough to call our attention. It appears that the 
tepary beans were originally found among a lot of beans 
obtained from the Papago Indians by Director Forbes, 
of the Arizona Experiment Station. They were tested 
independently by Prof. Clothier and Director Forbes, at 
places 400 miles apart, neither seeing the crop grown by 
the other. Both investigators recognized that they had 
fallen upon a valuable addition to the crops adapted to 
the Southwest, and both submitted the beans for botanical 
identification to Prof. G. F. Freeman, of the Arizona 
station. During the summer of 1910, Director Forbes 
and Prof. Freeman visited the Papago Indians in order 
to seek further information concerning the origin of the 
beans and secure other varieties. Prof. Clothier has 
never visited these Indians. The outstanding fact is 
that Director Forbes and Prof. Clothier are both entitled 
to the credit of introducing a valuable new crop to the 
attention of the world 


Aeronautics 


A Flight from Cairo to the Cape of Good Hope. —Mare 
Bonnier, who recently completed a flight from Paris to 
Cairo, has announced his intention of flying from Cairo 
to the Cape. The trip may take two months and will 
be made under the auspices of the National Aero League. 

An Optical Telegraph for Flying Machines.—A 
interesting optical telegraph was recently tried out at 
the Breguet aerodrome, near Velizy. The 
consists essentially of a tube mounted in the direction of 
the flying machine's travel. The blast of the aeroplane’s 
propeller is caught by this tube. Hence the tube is 
traversed by a violent current. Connected with the tub« 
by means of a valve is a small reservoir filled with lamp- 
black. 
black of greater or lesser duration are produced. It is 
said that these puffs can be seen through powerful field 


very 


apparatus 


By opening or shutting the valve, puffs of lamp- 


glasses, for about ten miles, and that a message in puffs 
projected according to the Morse code can easily be read 
New German Military Zeppelins.—The Zeppelin 
L. Z. 22 has just been completed at Friedrichshafen. 
It is intended for army use and will bear the number 
Z Vil. It will be stationed at Dresden, where a new 
shed is in course of construction. Another Zeppelin 
LI 23, is fast nearing completion. It, too, will be takei 
over by the army, so that the German military Zeppelins 
will soon number eight. In the Z VII. some important 
modifications from the standard Zeppelin construction 
are embodied. In order to avoid a repetition of the 
frightful disaster sustained by the L II. last December 
at Johannisthal, the cars in which the engines are con- 
tained are hung somewhat lower, with the result ti 
the air may circulate freely between the envelope and 
the cars. It is said that Count von Zeppelin has defi- 
nitely abandoned the idea of running the 
passageway which connected the two cars in Zepellins, 
within the envelope itself as was the case in the L IL. 





saloon or 


Surgical Work of Aeroplanes in War.—Several inter- 
esting suggestions as to the uses to which aeroplanes 
might be put by the medical services in time of war were 
made by Lieut. Colonel J. D. F. R.A.M.C., 
in the course of a lecture at the Royal United Service 
Institution, Whitehall. 
for scouting for wounded on the battlefield, he could not 


Donegan, 
As regarded the use of aeroplanes 


at present realize their element of utility, but it was 
possible that at some future date aerial transport would 
simplify the duties of administrative medical officers on 
the field. 
in the question of the provision of surgical assistance 


The late Colonel Cody was deeply interested 


From experiments made with both his machines, Colonel 
Cody and others were confident that it was perfectly 
possible to carry for long distances a specially designed 
operating table, with all surgical contents, and an opera- 
tor, an assistant, and an anesthetist, in addition to the 
pilot. Passing to consider the feasibility of his proposals, 
the lecturer explained that they were not for to-day or 
to-morrow. It would be quite time enough to consider 
the matter seriously when we were in possession of 
machines with the lifting power necessary to convey 
three officers, in addition to the pilot, provided that they 
were not at present available or in course of construction 
The question of opposing forces objecting to aeroplanes 
engaged in medical work flying over their positions might 
be arranged amicably. 

Fire-Proofing Aeroplane Fabric.—The object of fire- 
proofing a fabric of any kind is not the prevention of the 
charring or burning of the material but the prevention 
of the spreading of the fame which comes in contact with 
the fabric at any It is better, therefore, to use 
the word *‘flame-proofing.”’ 
fabries in general, there are two methods used, according 
to P. W. Litchfield, factory manager of the Goodyear 
First, the impregnation of 


spot. 


For the flame-proofing of 


Tire and Rubber Company. 
the fabric and the coating of the same with a non 
inflammable mineral constituent, which must be either 
fused or mechanically broken away before the fiber can 
burn. Second, the presence of some salt, which, in addi- 
tion to the above action, will give off some gas such as 
carbon dioxygen that displacing the oxygen, will prevent 
further propagation of the flame. There are three or 
more ways of carrying out this impregnation, one being 
the simple impregnation of the fiber with the mineral 
constituent as such; or, second, the use of such substances 
as glue, starch, dextrin, etc., as an adhesive for retaining 
the mineral constituent on the fiber, by first treating 
with a solution of such a compound as soluble phosphate, 
and then immersing in a bath of alum, whereby the in- 
soluble aluminum phosphate is formed in the fabric. 
Coming to the fire-proofing of balloon fabric, it is more 
difficult because of the usual presence of rubber, which 
gives a new factor to the proposition. Here, perhaps, 
the presence, in the coating of compounds which liberate 
non-inflamable gases is more suitable than heavy loading 
of the fabrie with mineral constituents which would in- 
crease the weight of the fabric and therefore be out of 
the question. There is, however, a difference in various 
rubber compounds as to the rapidity of flame spreading, 
due to the properties of the rubber itself and to the com 
pounding and vulcanization. 
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Fig. 1.—Calibrating apparatus of the vibrometer. Fig. 2.—Registering cylinder, clockwork and registering capsule of vibrometer. 
ignet; RK, receiving capsule re ter; ©, sliding weight iB, starting cord 1DC, starting lever A ylinder; /, registering capsule; V, tracing 
D / nder i wkwork S, supporting frame WN, carrying bar stylus (The wkwork is inclosed in the cylindrical case at the left. 


An Ingenious 


— Bourlet-De Guiche vibrometer is designed for 


the purpose of registering the frequency and amph- 


tude of the brations or oscillations of solid bodies 
which not onl ibrate, but also move in any manner 
in space Among such bodies are the frames of auto- 
mobiles in motion (Fig. 4) and the wings of aeroplanes 


during flight 
The ordinary registering instruments, which require 
fixed points of support in the vicinity of the vibrating 


bodies, are not suited to these cases, in whith the regis- 
tering apparatus must participate in the general motion 
and select the vibratory’: movement for registration. 


The Bourlet-De Guiche  vibrometer, 


Instrument for Studying Vibrations 


The Bourlet-De Guiche Vibrometer 


By Jacques Boyer 


have been confirmed by experiment: 1. The secondary 
vibration is absolutely negligible and usually imper- 
ceptible, so that the synchronism of the tracing point 
with the vibration to be measured is assured. 2. For 
given frequency the ratio between the amplitudes a 
and a’ (the ratio of damping) remains constant when 
a varies. 3. This damping effect increases with the 
frequency. 

Before the vibrometer can be used on a vehicle it 
must be calibrated in the laboratory. The calibrating 
apparatus (Fig. 1) consists essentially of a metal rod 
AB, fixed at the end A and kept in vibration by means 





which its inventors recently submitted to 
the Paris Académie des Sciences, solves 


the problem in a complete and satisfactory 


manner. The apparatus comprises two 
manometric capsules, connected by a rub- 
ber tube To the flexible membrane of the 


first capsule, or receiver, is affixed a large 


and heavy metal disk. This capsule, 
which is attached to the vibrating body, 
with its membrane perpendicular to the 
direction of vibration, participates in the 
vibratory movement without appreciably 
affecting it, because the mass of the cap- 
sule is very small in comparison with that 
of the vibrating body, while the tmertia 





of the metal disk impresses upon the mem 
brane a relative and inverse vibration of 
the same pe riod as that which it is desired 


to register. The variations of pressure 


of an electromagnet EF. The receiving capsule R is 
attached to the free end B of the rod which impresses 
upon it a regular vibratory motion. The rod carries a 
sliding weight C by means of which the period of vibra- 
tion can be altered, and the amplitude can be regulated 
by turning the screw D attached to the interrupter of 
the electromagnet. The vibrations of the rod are 
registered directly by a stylus on the cylinder F which 
is turned by the clockwork H. The whole apparatus, 
including the vibrating rod, the electromagnet and the 
eylinder with its clockwork H and its support S, is 
mounted on a horizontal bar MN of square cross-section, 
which can be turned about its axis in order 
to place the receiving capsule R in a hori- 
zontal or a vertical position at will. 

The registering capsule 7 and cylinder 
K, with the clockwork that drives the 
latter, are shown in Fig. 2. When the 
cord AB is east loose the lever ADC turns 
about D and the clockwork is released by 
the withdrawal of a stop attached to the 
end C. The clockwork runs light for a 
few seconds until the helicoidal clutch, 
which ean be seen in the engraving be- 
neath C, has become completely engaged. 
This device avoids irregularity in starting 
and assures uniform rotation of the cylinder. 

Fig. 3 illustrates the method of con- 
ducting a calibrating experiment to deter- 








mine the damping ratio as a function of 
the frequency of vibration. After the 
receiving capsule has been attached to the 





thus produced in the receiving capsule are 
comrmunica‘ed through the rubber tube to 
the second, or registering, capsule, which 
resembles an ordinary Marey capsule, and 
is provided with a stylus that writes a trace 
of its movements on a rotating cylinder 
coated with lamp-black. 

\ summary calculation shows that the 
relative motion of the disk with respect to 
the receiving apsule is compounded of a 
principal vibration synchronous with the 
vibration to be registered, and a secondary 

ibration due to the elasticity of the mem- 


brane iM. Bourlet and De Guiche have 


constructed their vibrometer in such a 


manner that this secondary movement 

entirely negligible. For this purpose 
the employ a thiek, tightly-stretched 
membrane and a metal disk large enough 
to cover the whole of the membrane except 
a narrow annular margin In these con 
ditions caleulatior ows that, for a given 
frequency of vibrati the amplitude a 


of the oscillations of the tracing point varies 


in proportion to t amplitude a of the 


vibrations which are to be measured, but 





that the ratio between these two ampli- 
tudes is a decreasing function of the fre- 
quency 


The following theoretical deductions 


calibrating rod and connected with the 
registering capsule by the rubber tube, 
the rod is set into vibration and both 
cylinders are started. In this way the 
vibrations of the rod and of the membrane 
of the registering capsule (and, if great 
precision is required, those of a tuning fork 
also) are registered simultaneously. The 
experiment is repeated many times, the 
amplitude of vibration of the rod being 
varied by means of the regulating serew 
and its period being changed by moving 
the sliding weight. The records made on 
the cylinder K (Fig. 2) give the period of 
vibration, either from the known rate of 
rotation of the cylinder or by comparison 
with the tracings of the tuning fork. Then, 
after comparison of the records on the two 
cylinders has proved that the amplitude 
of the registered vibration bears a constant 
relation to that of the original vibration, 
or the same frequency, this ratio is meas- 
ured for various frequencies, and the meas- 
urements are incorporated in a curve or a 
table, from which the value of the ratio for 
any frequency, or period of vibration, can 
easily be deduced. The calibrated vibro- 











Fig. 4.—Measuring the vibrations of the chassis of a moving automobile by 


means of the Bourlet-De Guiche vibrometer. 


meter may be used for measuring the vibra- 
tions of any moving body, and especially 
of automobiles and aeroplanes. 


act hetnit 
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Map showing disposition of ships of the United States Navy on February 12th, 1914. 


The Problem of Our Navy 


I.— How the Navy is Daily Employed 


By Hon. Franklin D. Roosevelt, Assistant Secretary of the Navy 


eceggebiane person of some prominence in public 
IA life, who should have known better, recently re- 
ferred to the American Navy as an organization of 
‘highly paid idleness.” 

In regard to the pay of the Navy, it is sufficient to 
dismiss the allegation with the statement that the 
average pay of all the officers and enlisted men in the 
service amounts to just $618 per annum apiece. But 
the use of the word “idleness” leads me to fear that 
there must be some people who are not familiar with 
the manner of occupation of the ships and men of the 
service in times of peace. 

In my office in Washington hangs a map of the 
world, showing by means of pins the location each day 
of the ships of the Navy. This map is a constant source 
of interest and surprise to visitors, and any study of 
it leads to the inevitable conclusion that our vessels 
and the men who man them lead an existence of con 
stant occupation and useful effort, that is surpassed by 
no other agency of the Government of the United States. 

It so happened that on the 12th of February, 1914, 
all the ships of the Navy, with the exception of a smail 
sunboat used as a station ship at Constantinople, were 
located between the longitude of Santo Domingo on the 
east and that of Canton on the west. Therefore the 
appended map includes only that portion of the earth's 
surface. It should be remembered, however, that only 
a few months ago we had battleships in the Mediter- 
ranean, cruisers in South American waters and in other 
places not shown on this map, and that it represents 
only the locations shown on the Department map on 
the day it happened to be copied for reproduction in 
the Scientiric AMERICAN. Every day of the year the 
pins are changed as the ships move on their never-end- 
ing duties. 

Some of their occupations are self evident; but a 
short explanation of why each ship is in each particular 
place will perhaps in itself give a better answer to the 
question, “Why have we a navy?” than would a dozen 
long volumes on sea power or strategy. For the accom- 
Painying map shows both the strength and the weak- 
hess, the sufficiency and the erying needs of the Ameri- 
can Navy to-day. 

Starting with the Asiatic fleet, there are shown five 
light draught river gunboats on the Yangtse River in 
China and two near Canton, all of them used on a 
friendly patrol duty which has been going on for many 
decades 

To the southward concentrated in the Philippine Isl- 
ands is the main body of the Asiatic squadron, consist 
“Saratoga,” “Cin- 
cinnati,” “Galveston ;” monitors “Monterey, “Monad- 


ing of the following vesseis: Cruisers 
nock ;” 1 gunboat; 5 torpedo boat destroyers; G subma- 
rites ; 4 auxiliaries—a total of 21 vessels which in time 
of peace is sufficient to guard the various American in- 





Uodern naval wars start with all the surprise 
and destructive shock of an explosion of dynamite, 
as witness the Japanese destroyer attack which 
so seriously crippled the Russian fleet at Port 
irthur before any declaration of war had been 
made, Modern naval wars are won when the bat- 
tleship fleets meet and fight it out to a finish on 
the high seas; as happened later when Japan 
annihilated the Russian first line of battle at 
Tsushima. The navy of a great nation like the 
United States must be proportioned to the magni 
ture of that nation’s international policies—to the 
distance from home and the area of the field in 
which it may be engaged in hostilities—and above 
all, to the size and strength of the first battleship 
line of those nations which may dispute by armed 
force that nation’s policies. As matters now stand, 
the United States is endeavoring to support first 
class policies with a third-class navy. Measured 
by the daring of our policies and the boldness with 
which they are being proclaimed, our fighting line 
of dreadnoughts is about one half as powerful as 
it should be. 
of men, short of torpedoes, has no comprehensive 


The navy, as it stands to-day, is short 


scheme of swift mobilization—has, in fact, no ade- 
quate reserve of men with which to mobilize; and 
in case of sudden complications with a foreign 
power over, say, the Monroe Doctrine or the 
Panama Canal, would find itself incapable of enter- 
ing into a war with any hope of that quick suc- 
cess, which will be achieved by the nation that 
engages with a preponderance of dreadnought 
strength and the ability to mobilize its whole fleet 
in a week or ten days’ time. 

These are some of the questions which we shall 
consider in the series of articles on “The Problem 
of Our Navy,” of which this is the first. 

But the Navy, though deficient in quantity—in 
ships, officers and men—is absolutely first class in 
quality. That the nation is being well served, day 
by day, in these times of peace, is shown in the 
following very able article by the Assistant Secre- 
tary of the Navy.—Epiror. 











terests in the island and other parts of the Far East, 
but which in time of war against any important naval 
power would be practically a negligible quantity. For 
it goes without saying that cruisers, old monitors, and 
a few destroyers and submarines could not long with- 
stand an attack by a modern battle fleet. The main- 
tenance of these ships of small fighting value in the 
Far Fast is justified not as a war measure, but because 
American activities, not only in our own possessions 


but in all the neighboring seas and countries, require in 
time of peace the moral support of the ships’ presence 

Moving eastward on the map our next vessel is seen 
at the island of Guam, serving as a station ship for 
the island government, which is conducted with con 
spicuous success by a naval officer. In fact, a compari 
son of conditions on that out of the way speck in the 
Pacific with those existing before American occupa 
tion, or even with those existing to-day in nearby 
islands under the rule of another power, shows a rea! 
accomplishment of which the Navy and the American 
people can be proud. The same statement can be made 
about our other Navy-governed possession of Tutuila, 
or American Samoa. Here also a gunboat is maintained 
as a station ship. 

Turning now to the northern Pacific, it will be seen 
that no ships are stationed at Hawaii. This is, how 
ever, only a temporary condition, and the completion 
of the Pear! Harbor Naval Station will make this an 
important strategic base. 

In Puget Sound is located the Pacific Reserve Fleet 
consisting of the following ships: battleship, second 
line, “Oregon; armored cruisers “South Dakota, 
“West Virginia,” “Albany,” 
“Charleston,” “Chattanooga,” “St. Louis,” “Milwaukee ;" 
2 submarines; 5 auxiliaries. These ships are main 
tained with skeleton crews, and while still serviceable 


“Colorado;” cruisers 


in battle against enemies’ ships of equal age, would 
have small military value against a more modern fleet 
In addition to these, a submarine recently completed is 
being placed in commission at Puget Sound 

In San Francisco Bay are the cruisers “Cleveland” 
and “Marblehead” (in reserve); 1 gunboat; 4 subma 
rines; 4 torpedo boat destroyers (in reserve); 2 torpedo 
boats (in reserve); 2 auxiliaries. It may here be 
noted that the necessity for the presence of ships in 
Mexican waters and for other important duties makes 
it highly undesirable to keep so many ships on the 
Pacific Coast in reserve, but the lack of sufficient offi 
cers and men to place them in full commission makes 
any other course impossible; and this in spite of the 
fact that the quota of men allowed is at present up to 
the legal limit. 

Near Santa Barbara and San Diego, California, 5 
torpedo boat destroyers with a parent ship are en 
gaged in their annual maneuvers and torpedo exercises 
Two submarines with an attendant monitor are also 
engaged in their practice drills in this vicinity, and 
the armoreG cruisers “Maryland” and “California” are 
holding their usual! winter target practice. All of this 
work corresponds to the drills of the Atlantic fleet in 
West Indian waiters each winter, but the shortage of 
men and the unusual international requirements have 
of late prevented the carrying out of these exercises 
in the manner the Department would like to see 
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medo boat destroyers 
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“he island of Hlaiti has recently required the almost 
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gonstant presence of one or more American ships At 


Santo Domingo city is the gunboat “Petrel.” Off the 


coast of Haiti are the battleship “South Carolina,” the 
armored cruiser “Montana,” the cruisers “Neshville’ 
and “San Francisco,” and the surveying ship “Eagle.” 
The “Montana” was engaged in torpedo training exer- 
cises and the “San Francisco” in mine laying practice 
off the Cuban coast, but both were hurried to Haiti on 
the outbreak of the revolution there 

On the east coast of Mexico, performing an obvious 
duty, are the following ships: At Tampico Second 
“Nebraska,” 


cruiser “Des Moines;” and 1 gunboat. At 


line battleships “Rhode Island,” “Georgia,” 
Virginia 
Vera Cruz Second line battleships “Connecticut,” 
Ohio,’ Minnesota,” and cruiser “Chester.” Off the 
coast of Honduras the auxiliary “Hannibal” is engaged 
in hydrographic surveying Finally, at Cristobal, the 
Atlantic end of the Panama Canal, are 5 submarines 
and their “mother” ship the gunboat “Severn.” 

I regret that it is impossible in this short article to 
describe in detail the daily life of the officers and men 


on board all these ships in both oceans. Ask any of 


them and they will tell you that there are few moments 
for idleness, that the many duties require constant 
mental alertness and physical fitness, and that the 
man who wants to succeed has in the service to-day a 
field of opportunity greater than ever before 

Such was the disposition of the American Navy on 
the 12th day of February, 1914. Briefly, it shows that 


in times of peace it is as an organization very much 
occupied with many different kinds of work in many 
different places; that it is keeping the peace, preventing 
bloodshed and disorder, governing islands, carrying on 
scientific work for the benefit of commerce, seeking 
to rescue castaways, and doing daily a hundred unsung 
deeds that make it an American institution to be 
proud of 

But there are other facts to be deduced also—facts 
based on the premise that the primary object of the 
Navy is to be ready in the unfortunate event of war 
To this end all others must of necessity be subordin- 
ated. Just as the police force of a city is of little value 
in stopping the invasion of a country by a _ foreign 
force, so the work of the gunboats and surveying ships 
and obsolete battleships in time of peace would count 
for little against the enemy's fleet in time of war 
The day is past when it was possible to build, equip 
and man a frigate in six months Now a battleship 
which takes three years to build cannot be taken into 
an engagement by any kind of officers or any kind of 
a crew. Many months of thinking, toil and practice are 
necessary to efficient maneuvering and straight, quick 
shooting. 

A naval war of to-day would not see single ships in 
action, nor would it see a fleet divided and scattered 
along the two coasts of the continental United States 
A glance at the map shows a part of our activities and 
interests outside of this continental portion in time of 
peace. Would we then in time of war be content like 
the turtle to withdraw into our own shell and see an 
enemy supersede us in every outlying part, usurp our 
commerce and destroy our influence as a nation through 
out the world? 

Yet this will happen just as surely as we can be sure 
of anything human, if an enemy of the United States 
obtains control of the seas. And that control is depend 
ent absolutely on one thing—the preponderant efficiency 

the battle fleet \ thousand gunboats, a thousand 
harbor-defense submarines or monitors would avail us 
nothing Invasion is not what this country has to 
fear If the American people are willing to be rele- 
gated to the position of a nation unimportant in the 
great affairs of the world, without influence in com 
merce, or in the extension of peaceful civilization and 
high ideals throughout the world, they need no battle- 
ships, they need not fear the loss of control of the seas. 

Students of naval warfare, naval officers, historians, 
are as a whole as desirous of peace as any class of 
Americans; they deplore the struggle of the nations to 
guard themselves with military preparations, but they 
realize that we are confronted with a fact and not a 
theory. The day will come, they hope, when armaments 
will be limited by international agreement, and they 
But until that day 
is an assured fact the American Navy must keep the 


are ready to help hasten that day 


principles of a possible naval conflict always in mind. 
The efforts of all must be concentrated, as far as pos- 
sible, on the preparation of the battle fleet. That fleet 
must at all costs be kept together, for division of forces 
is fatal: it must be drilled and maneuvered: it must 
spend good money for target practice; it must contain 
the best material and the latest devices; and it must in 
its personnel typify the highest ideals, the greatest 
efficiency of American citizenship. 


Sir David Gill 
S IR DAVID GILL, the eminent astronomer, died in 
7 London on January 24th in the seventieth year of 
his age. He was educated at the University of Aber 
deen, and spent the time between his twenty-fifth and 
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thirtieth years in preparing himseif to be an astronomer 
at a private observatory in Aberdeen. During the next 
three years, 1873 to 1876, he directed the private ob- 
servatory of the late Earl of Crawford, then Lord Lind- 
suy, and organized the Lord Lindsay expedition to 
Mauritius to observe the transit of Venus; the obser- 
vations being undertaken with a view to a redetermina- 
tion of the distance of the sun, a problem which had 
a lasting interest for Sir David, and to which he was 
constantly returning. 

From the measurement of the distance of the sun he 
turned to the measurement of the earth. During the 
same three years he connected the longitudes of Berlin, 
Malta, Alexandria, Suez, Aden, Seychelles, Mauritius, 
and Rodriguez, and measured the baseline for the 
geodetic survey of Egypt, near Cairo. This was the 
first step toward realizing what he called the dream of 
his life, namely, the measurement of the great African 
are of the earth on the thirtieth meridian. 

In 1880 he proposed the geodetic survey of Natal and 
Cape Colony, although the project was not carried to 
completion till sixteen years later. He lived to see the 
gap in the are between Rhodesia and the Limpopo filled 
up and its subsequent extensions through German East 
Africa, along Lake Tanganyika, toward the Sudan. 
When that work is altogether completed the great are 
will join that of Greece and Struve’s great are, which 
terminates at the North Cape, and will be the greatest 
length of the world’s surface, 105 deg., more than 6,000 
miles, to be measured with mathematical accuracy. 

But before this, in 1877, he proposed and carried out 
an expedition to Ascension Island to determine the 
solar parallax by observations on Mars, and in 1879 
he was offered the post of Astronomer Royal at the 
Cape of Good Hope. He continued his work along 
the lines of solar parallax determinations, organizing 
transit of Venus expeditions to this end. 

In 1882 a great comet became visible, and Sir David, 
with the assistance of an intelligent Cape photographer, 
succeeded in obtaining some beautiful pictures of the 
comet, the camera being strapped on the telescope, and 
not only of the comet, but of the surrounding stars. 
They were the first really fine photographs of a comet, 
but they were also the first of the modern photographic 
star-plates, and from these photographs sprang the 
whole project of the great Star Map, which still en- 
gages the observatories of the world. From this also 
originated the new method of determining the sun's 
distance by photographic observations of the minor 
planet Eros The spirit which inspired Sir David 
Gill in his work is best described in an extract from 
his presidential address to the British Association 
in 1907: 

“Accurate and minute measurement seems to the 
non-scientific imagination a less lofty and dignified 
work than the looking for something new. But nearly 
all the grandest discoveries of science have been the 
reward of accurate measurement and patient long-con 
tinued labor in the minute sifting of numerical results.” 

He was the recipient of numerous honors, among 
others being the F. R. 8. and K. C. B. 


International Map of the World 


4 pew second international conference on the “mil 
lionth” map of the world (Carte internationale 
du monde 1: 1,000,000) met in Paris, December 10th 
to 18th, 1913, and was attended by representatives 
of thirty-four countries. Although the fundamental 
features of this chart were settled at the original con- 
ference, in London, many special problems have arisen, 
and these the second conference attempted to solve. 
Specimen sheets of the chart have already been pre- 
pared by Great Britain, France, Spain, Italy, the United 
States, Japan, Mozambique, and Sweden. At the Lon- 
don meeting it was decided to include on the chart 
place-names in common international use in addition 
to the official names used in the several countries. 
The Hungarian delegation at Paris endeavored unsuc- 
cessfully to have all but the official names eliminated 
In the discussion on this subject Prof. Partsch pointed 
out that the world at large would hardly recognize 
Jerusalem and Damascus under their official names of 
El-Kuds and Esh-Shim, respectively. An additional 
argument in favor of retaining customary international 
names is that official names are subject to change with 
changes of sovereignty (as, for example, after the re 
cent war in the Balkans). It was decided to establish 
permanent headquarters for the undertaking at London 
and Southampton. The next conference will be held in 
Berlin toward the end of the present year. 


The “Limequat.”—This portmanteau name has 
been applied to a new hybrid, obtained by crossing the 
West Indian lime with the kumquat. The tree is much 
hardier than the lime, having withstood the past three 
winters in extreme northern Florida, where the lime 
cannot be grown. Fruit was obtained for the 
first time during the past year, and proved to be 
much like the West Indian lime in size and flavor. 
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Correspondence 


{The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.) 


Feasibility of Utilizing Power From the Sun 
To the Editor of the ScreNTIFIC AMERICAN: 

I read with much interest an article in your SupPLe- 
MENT Of January 3ist, 1914, entitled, “Energy Sources 
of the Future.” 

In this article you say: 
heat) has been attempted, but on a 
and by an ineffective method. The sun’s rays have been 
made to furnish mechanical energy by generating steam 
in boilers. This method involves great 
incapable of high efficiency.” 

We have experimented during the past seven years 
on a very large seale with sun power, and have brought 
Our sun 


“The capture (of the sun's 
very small seale 


losses, and is 


sun power from the ideal stage into the real. 
at Cairo has been tested by well known 
independent engineers, and inspected by many engi- 
neers and scientists. Lord Kitchener and Sir Reginald 
Wingate have watched its working and invited us to 


power plant 


put up a similar plant in the Soudan. 
Every figure I am going to give is based upon actual 
There is not a single “should 
Sun power is now a fact, 
possibility” stage. 


results already obtained. 

give” or about it. 
and is no longer in the “beautiful 
It can compete profitably with coal in the true tropics 


“guess” 


now. 

Sun power has a history something like aerial naviga- 
tion. Up to twelve years ago it was a mere possibility 
and no practical man took it seriously. The Wrights 
made an “actual record” flight and thereafter develop- 
ments were rapid. 

We have made an 
we also hope for quick developments. 

The steam boiler has had a hundred and fifty years 
dur- 


“actual record” in sun power, and 


time for evolution and has reached an efliciency 
ing all this time of only 75 per cent at best. 

Our method of generating steam from the sun's rays 
has had only seven years’ time for evolution and has 
already reached an efficiency of 57 per cent. 

Surely this, considering the youth of sun power, is 
not to be described as “incapable of high efficiency.” 

Our sun power plant of the vintage of 1911 turned 
43 per cent of the heat of the sun which reaches the 
earth’s surface into steam, and our present plant tested 
during the end of August, 1913, turned 57 per cent into 
steam, an improvement of 14 per cent in two years’ 
time. This record should certainly 
thinking that during the next ten years we shall be 
efficiency of the best 


encourage us in 


able to reach the 75 per cent 
modern steam boiler, and thereafter possibly surpass it. 
few figures which I stand ready 
how safely the 


I will now give a 
to prove from actual 
human race can lean on the heat and power from the 


results, as to 


sun’s rays, when this heat is turned into steam (surely 
the most direct and logical way of utilizing it). 

These figures are based on the results actually se- 
cured at Cairo, Egypt, in latitude 30 degrees north, by 
no means yet on the equator, where results would still 
be better, and on what has been done, and not what is 
going to be done. 

For the purpose of my calculation I have taken as 
a basis the figure given in your article of two hundred 
and seventy million horse-power continuously through- 
out the year being equal to all the coal and oil mined 
during the year 1909 throughout the world. 
heat Cairo occupy less 

room horse- 


absorbers at 
and develop 50. brake 
This does not mean 
The area of 


Now, our sun 
than an acre of 
power throughout a ten-hour day. 
that an acre of sunlight is intercepted. 
sunlight intercepted is only 13,269 square feet, or less 
than one third of an acre, but it is necessary to place 

\the heat absorber units sufficiently far apart so that 
they won't shade each other in the early forenoon and 
late afternoon. 

Taking the above actual work of our plant as a basis, 
it would only be necessary to cover 20,250 square miles 
of ground in the Sahara Desert with our sun heat ab- 
sorber units, spaced as wide apart as they now are, 
to give perpetually the two hundred and seventy mil- 
lion horse-power per year required to equal all the fuel 
mined in 1909. 

This area of 20,250 square miles is practically equal 
to a square of 143 miles, and its size as compared with 
the Desert of Sahara is shown by the accompanying 
map. Surely from this showing, the human race can 
see that sun power can take care of them for all time 
to come. 

Now the next question your reader will ask is, “How 
much will it cost to do all this?’ Of course the figure 
will be staggering, being equal to ninety-eight and one 
half billion dollars ($98,500,000,000). 

An independent engineer with long experience in 
power plant building in the tropics, estimates the cost of 
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construction and erecting the 50 horse-power sun heat 
absorbers referred to above at $7,600, and by ordinary 
proportion we obtain the figure given above. Surely 
this is safe, because in the hundred odd years or so 
required to totally exhaust our fuel store there will 
be great developments in sun power. 

Having planted the desert with sun heat absorbers 
at a cost of ninety-eight odd billion dollars, let us look 
at what we have secured at this enormous cost, and let 
us see whether we have made a good investment. 

We will then have a plant that is worth to us at least 
as much as all the coal and oil fields in the whole world: 
because it can perpetually give us as much heat and 
power as all of the coal fields and oil fields of the 
world put together, if mined at the 1909 rate. And 
these are certainly worth very much more than ninety 
eight odd billion. dollars. 

This vast investment would not be made for or by 
the individual, but for and by the entire human race, 
and we may safely assume the human race to survive 
all the coal and oil fields by many thousands of years. 
Hence, its overwhelming value of perpetuity and its 
capacity for practically infinite expansion. 

The wear and tear and depreciation of sun power 
plants is no greater than that of coal or oil consuming 
plants, and another advantage is that the heat is de- 
livered into the boilers entirely free of all cost. All 
the tremendous mining and transportation 
and dangers to life are avoided. 

To the individual, ninety-eight billions is a stagger- 


costs of 


SANARA OR GREAT OFS ERT. 


This map shows how very little of the Great Desert of 


Sahara would have to be covered with sun heat absorb 
ers to obtain every year a heat value equaling that of 
all of the coal and oil mined in all the world during the 
year 1909. 


ing sum, but to the human race, particularly if spread 
out through a period of say 200 years, it is almost noth- 
ing. 

The human race has expended in coal mines and oil 
mines and boiler and heating plants many times that 
sum during the last hundred years alone. 

We feel sure the greatest developments in sun power 
will come when the minds of many thousands of. think- 
ers will be turned in this direction, by the results of 
our work. We do not expect to do it alone, all we shall 
now do is to establish sun power as a commercial rival 
of coal in those portions of the true tropics where coal 
powerful. This 
will result in enormously increasing the area of culti 
vatable land, and we will rest at this for the present. 

One thing I feel sure of, and that is that the human 
race must finally utilize direct sun power or revert to 


is very expensive and the sun is very 


barbarism, and I would recommend all far-sighted engi 

neers and inventors to work in this direction to their 

own profit, and the eternal welfare of the human race. 
Tacony, Philadelphia. FRANK SHUMAN. 


The Four-cylinder vs. the Six-cylinder Car 
To the Editor of the Screntiric AMERICAN: 
In your issue of January 3rd, page 10, 
heading “The Car of 1914” we find this statement : 


under the 


“The six cylinder car is predominant. From a small be 
ginning it has'’swept on until in 1914 it has well nigh carried 
all before it. It is the prevailing feature of the past auto 
mobile year beside which other features pale; but not into 
insignificance.” 

We are inclosing a tabulation of the exhibitions at 
While this does 


least siz- 


the recent auto shows in New York. 
not necessarily settle the question, it is at 
nificant. 

Your contributor made no distinction in his article; 
he bluntly said, “The six-cylinder car is predominant.” 

We feel at liberty therefore to answer it on the same 
basis. 

While the number of makers producing 
probably increased by what may look like a big per- 


“sixes” has 


centage, the increase in the actual quantity of six-cylin 
der cars produced is not relatively large. 

There are at least two, and we believe four makers, 
any single one of whom is producing more four-cylinder 
cars than all the six-cylinder cars combined 

Now pardon us if we mention the Cadillac. 
already shipped more than 7,500 of the 1914 

We would not be surprised if this nearly equated the 
output so far of all 1914 six-cylinder cars combined. 
It certainly exceeds the combined output so far of all 


We have 


models. 


six-cylinder cars which are generally recognized as be 
ing high grade or even those selling at or above the 
Cadillac price. 

Taking the proposition as a whole, we find according 
to estimates which are as authoritative as such esti- 
mates can be, that the number of cars which have and 
which will be produced during the 1914 season wil! be 
eight to ten four-cylinder cars to one six-cylinder car 

On the basis of dollars and cents, these same esti- 
mates show that the selling value of the fours will be 
two to three times the value of all the sixes 

The fact is, the six does not even approach the four, 
whether you figure on the basis of the quantity of cars 
produced or the value of the product. 

This letter is dated January 19th, at 
more than 7,500 1914 Cadillacs have been shipped 

Detroit, Mich. CapiILLAc Moror Car Company, 

By K. P. DryspaLe, Advertising Manager. 
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Dividing United States Coins 
To the Editor of the Screntiric AMERICAN: 
I give herewith a solution of the problem in United 
States coins, given by Theodore L. DeLand on page 317 
of your issue of February 7th: 


22 coins of........ $20.00 each. . $440.00 
" eck vec. 10.00 
E-* * i dakawes 5.00 5A) 
? Pda ; 2.50 10.00 
6 " ‘ nt a — 00 
l oi ~ / Bee eee 25 
1 ™ es - 10 See it 
l = AD - R Oo 

160 _ . . 1 ' ; 1.60 

iM) $500.00 
New York city Francis J. Harn 


To the Editor of the Scientiric AMERICAN: 

In the correspondence column of your issue of Febru 
ary 7th, Mr. Theodore L. DeLand wants to know how 
two hundred United States coins can be divided so as 
to total five hundred dollars. Given below are three 


solutions : 


(1) 6 sath EY ad hadodes de $120.00 
1 3 ocee EOD 10,00 
10 bint one BO 50.00 
aD sk issdacnses BBO isces 275.00 
BD «sobbuvenwe , ey 8.00 
Oe ctetvacabar SD dare icpmcn tae 1.50 
ae avawou ae } 10 2.20 
D cansdadeaan Be. a soe euaee 20 
WD escncepesaly |) ee AG 
On) $500.00 
(2) 6 $20.00 . $120.00 
6. See 10.00 GO.00 
S 5.00 10.00 
) 250 275.00 
y 4 mM 1.00 
Se 25 alg MO 
1) F 10 200 
26 O 2 1.30 
bd 8 0] wy 
in) $500.00 
(3) 2 $20.00. $40.45 
SB wd , 1O.00 . SOL00 
WP Sv0b05.0006% 5.00 50.00 
TT 5 ncah Sum aie 2.50 . 825.00 
D ctawwen . ies tabencuen 1.00 
4 > are 1.00 
reer . a debs ve wha 200 
BP asieves dagen TE ete wba aon 95 
° — ae OS 
200: $500.00 
Kingston, N. Y. EB. A. VIGNes 


The Earthquake Felt at Troy 
To the Editor of the Screntiric AMERICAN 
Troy, N. Y., on 


to about 


I write to report an earthquake at 
February 10th, which lasted from 1:30 P. M 
1:31 P. M. 
articles to rattle and was distinctly noticeable to a per- 
The vibration that 


The quake was strong enough to cause loose 
son sitting down. was much like 
caused ‘by an engine on a boat. 

Troy, N. Y. JoHN WILLIAM Bacon, 
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A Triumphant Struggle With a Beetle 


How the Cocoanut Trees of Samoa Were 


Moors 


By H. J. 


They have done immense injury all over the tropical 
world, especially in Malaysia, Madagascar, Ceylon, the 
Philippines and Cochin China About four years ago 
n German Samoa, but little notice 


they first appeared 


was at first taken of them. Later on, their destructive 


Saved 


work attracted attention, and then alarmed the foreign 

residents 
Rewards were offered for the live beetles, and for their 
larvae, and after some $10,000 was paid out in a few 
weeks, the government had to change its policy, and to 
compel all natives to hunt beetles for about 





three hours each week for their own protection, 











while the foreign residents contributed liberally 
in cash for the abatement of the nuisance. Of 
course, such efforts had their effect, but the 
plague seemed to spread fast in all directions, 
before the prevailing wind. In due course fully 
20,000 trees were killed outright, and probably 
ten times as many are still beetle-infested and 
many will die. 

The beetle lays its eggs frequently, and always 
on the ground, in the midst of rotting rubbish, 
if possible, rotting wood being a favorite place. 
It was found that if shallow pits were dug, say 





six by six, and a foot deep, and these filled up 
six or eight inches with rotten stuff, and a heap 
of cocoa shells piled on top, and the whole 
covered up with the soft soil that was first 
taken from the pit, a first-class beetle-breed- 
ing place had been provided. 

It is likely that the smell of the fermenting 
and decaying cocoa shelis drew the mother 
beetles from all directions. At any rate, they 





pat 
— value of cocoanut products has increased at a 
wonderful pace during the past five years, and the 
aceel ration during the past two years has been quit 
phenomena Chis is chiefly owing to new methods of 
treatment aad manipulation a applied to copra 
Cocoanut oi! when made from the best mate- 
rials | ur white and has a sweet, agreeable, 
nutty flavor. Iti possible to refine, clarify 
flavor, and econgeal tl ibstance ito a ver 
useful butter. and numerou factories in | irope 
and also some i the United States have worked 
ip h profitable bu ‘ that some oft them 
la ear ¢ aT iad i exces 1() 
‘ li 
The d } r ‘ pra ontinuous 
nd ASI! und pple hougl er 
urge are , ‘ he demand, which 
‘ er nha 
Many planting companies have been formed 
Great Britain a in Germany, and very 
ara re ) oC oa have been set out In 
many parts of the tropical world, but even if 
ll of th were in fullest bearing, their output 
ud al I market, so strong is 
tl i land I ne il 
i i ' T mn from the mature 
men i pia ul i x Inche in the 
rt d and re ( red up. Si ear 
late it r I wet ! to deliver 1 iru 
little fir t! and more until the 
twelfth year, whe 1 good situations it delivers 
from 7U to LOO, even up to 150 nuts per annum, 
each producit ) third to one half pound 
fcr opra 
Abou 4) nuts are planted to the acre and 
these give from one third to one half ton of 





Grove of cocoanuts taken from a balcony in 
Apia. These were all in a fair way of dying, 
but were saved by natives climbing them and 
removing the beetles with sharpened wires. 
Afterward the hunt for larvz in this neigh- 
borhood become so keen that the trees were 
not attacked again. 


and laid their eggs, 
and every ten weeks these ‘“Tumus” were 


came to these **Tumus,” 


opened, and the larve and loose eggs were 
taken out and sealded. By this means probably 
millions of beetles never reached the harmful 
stage. These efforts were of great value, but 
something more was wanted, for the plague in- 
creased and many acres of fine cocoanuts were 





























ou 
Old cocoanut leaf branch, showing the tun- 
rels through which the beetles entered. 

] 

















opra which i wth to-day in the United States and iu 
I nd about S160 per ton 
Wine grasses are grown beneath the trees in some parts, 
and great herds of fat cattle are raised for consumption. 
As the cost of manipulating a cocoanut plantation is 
very littl when it is in.full bearing, and stocked with 
attle. it can well be conceived that such property 1s 
highly valuable, and is held at prices ranging from $200 


to S800 per a 


About 50 vears ag®, a vicious beetle appeared in Mada- 
gasear, and attacked the crowns of the trees, boring deep 
alleries right through the leaf stems into the heart of 
he cabbage When these insects confined themselves to 
ttacking the tree pretty high up, they did no very serious 
damage, though they ruined its graceful appearance. If 


they attacked low down, or deflected their course down 
ward after entering, then they very frequently killed the 
tree These insects range from an inch to an inch and 
three eighths in length; they are very thick and are armed 


with a formidable horn, from which they take their name. 











Cocoanut or Rhinoceros beetle and y | 


larve. 
































= Finis. | 


4 TRIUMPHANT STRUGGLE WITH A BEETLE 





























My 


Showing the beetles’ work at close 
range. 




















devastated. At last an expericnced entomologist was 
sent for, and young Dr. Frederichs came out from Berlin. 
Month after month the residents of Samoa impatiently 
awaited results. 

Feeling that more scientific help might perhaps find a 
way to limit the evil, private subscriptions were set afoot 
and Dr. Doane, of the Leland Stanford, Jr. University, 
was induced to come to Samoa during his summer vaca- 
tion, and he and Dr. Frederichs worked in complete 
harmony. 

But as Dr. Doane’s stay was limited to seventy days, 
he had not sufficient time to do very much. 

During the investigations, Dr. Frederichs noticed on 
one single beetle larva two small brown spots on its 
back; in a few days these coalesced and became one, and 
the larve sickened. Minute observation showed thai it 
had been attacked by an island fungus. Other larve 
were confined with it, some twenty or more, and several 
of these were soon infected. But for many weeks the 

(Concluded on page 186.) 
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“White Art’’ and the Automobile Leap at the Hippodrome 


Phosphoresence by Irradiation 





rgviiky New York Hippodrome far outclasses its Lon- In the next scene we have the Grand Cafion of the Then came the call for volunteers for an actnal test 
| don namesake, and in the past nine years nearly 27,- Colorado River portrayed as well as it can be by the for the use of dummies would have proved nothing 
000,000 people have passed its doors. Each year pre scene painter’s art. The stage is divided into two Finally one of the engineering staff, a man of extra 
sents novelties which are of great interest, and on two parts by a great proscenium arch. To the front of this ordinary nerve, stepped forward and offered to pilot 
other occasions we have shown some the machine. With bated breath the 
unigue features. This year two - technical staff waited to see whetbe 


new acts are given which are cer he would land in the tauk or in 


tain to interest all readers of the G,7Tands. Fortunately he got clear 


ScreNTIFIC AMERICAN. Through the and jumped at the right time and 


courte of Mr. Arthur Voegtlin, the trick was turned, but a new au 


who has been responsible for the re tomobile was required for the next 


le scenic effects in this vast trip. After about five automobiles 


} 


marka 
house for many years, we are en were converted into junk, 2 special 
abled to present authentic pictures property auto was made of angle 


twice 


iron and it still stands tl 


of “white art,” posturing as we 
might term it, in contradistinction daily ordeal. The run-way is banked 
to “black art,” where the actors are so as to prevent the wheels leaving 
clothed in somber mantles and per- the track 
form on a dark stage. We might go The car has weights secured in 
a step farther and eall it “luminous the back and there is a hump at 
white art for the girls would not the end of the track which serves to 
vive the realistic ghost-like thrills throw the car up so that it turns a 
when they walk down the aisles if complete somersault, landing in the 
water bottom side up. The tank ts 
filled to 14 feet for this act and a 


tell-tale makes sure that the men 


the did not wear phosphorescent 
garme 
It might perhaps be well to glance 


¢} 


for « moment at the principles which will land in deep water when the) 


underlie all luminous preparations. jump. The men swim under water 
\ curious circumstance is that light and are seen on the surface as the 
curtain rises (it does not lower at 


the Hippodrome). 


from what we call phosphorus is 


not true phosphorescence at all, be- 














cause it is accompanied by quite ap- 
preciable heat and is caused by slow . 
; Some Well-packed Eggs 

combustior It proceeds from the 
vapor of the phosphorus undergoing HE somewhat unusual feat of 
slow combustior The term phos | shipping eggs from one side of 
phorescen vould best be applied a o “ ‘ i . e the world to the other was recent!s 

' ' ; nich war . a Charging the luminous garments with light emanations from an electric arc light. ecomplished when 2 oti 
only to cases i which no he: sap ace she . i copsiznmen 


reciably evolved and no oxygen ap- ‘ from Russia arrived at Pittsbureh 
without a single one being cracked 








precial absorbed The “luminous 

paint henomena belong to what is or broken. This shipment consisted 
known scientifically as “phosphor of fifty cases, or 6,000 dozen, and 
escences b insolation or irradia originated at Warsaw The exxzs 
tion.” giving out light in the dark were carried by boat to Labava, a 


after exposure to sunshine, the light distance of 1,400 miles, thence 1.50”) 
of burning magnesium or the elee- miles by rail to Rotterdam, about 
trie are light It appears that when 3,000 miles across the Atlantic te 
New York and 500 miles by rail t 


Pittsburgh. The distance traveled 


s of light fall upon a 
phosphorescent substance a change 


is caused and the rays are trans- was about 6,400 miles, and the 





muted into others. In other words, were drayed on a number of 


the storage battery might be cited shone. transferred from beat to rail 
as a similar instance where chemi and vice versa, The cases were 
cals are used to store up a potential stood on end and with chains 
force. The light which is stored in wrapped around three or four cases 
in a bunch they were lowered tnt 
the hold of the vessel and, in gen 


the phosphorescent substance is 
Vitiated and in time exhausted when 
Sine ts. tie tae eral, were subjected to much roug 
In the Hippodrome during a er handling than is encountered by 
spooky” act the lights in the house shipments in this country 
suddenly go out and down the aisles The cases in which these eggs 
come girls clothed entirely in white were packed were 7014 inches long 
luminous garments, even to masks, wabpauntiphe tage ttdgue-qlgie 
headgear and gloves. They move up and were made of pine. The ends 
sad Gown the’ sien gracefully pos were % inch thick and the top 
turing like dancers to the mystifica and bottom ™% inch, the strips he 
tion of the audience. People often ing 6 inches wits = poe 
put out their hands to touch the 
chosts to see if they are real. After 


4 minute or so the girls retire and 


eggs the case was laid flat and the 
packer took shavings and made a 


cushion, which was about 1 lach 














assume their long black cloaks ond: thick when packed clos: On top 
they would hardly be noticed in the of the cushion the eggs were placed 
foyers. To be successful the house in 10 rows of 18 each, or a total of 
must be as dark as “Chevreul’s 15 dozen in each compartment layer 
black ;” this is accomplished by the He then placed another cushion of 
ushers momentarily masking the shavings of the same thickness on 
exit lights. The effect is most mys top of this and then another layer 
terious, as will be seen by our en- of eggs, repeating the process until 
eraving the filled case contained four layers 

\ short time before the act the “White art” weird ghost girls pass down the aisles dressed in phosphorescent clothing. It is stated that the case and the 
girls go to dressing rooms on the shavings can be provided more 
orchestra and baleony levels, and assume the luminous is the “apron” with its platforms covering the unique cheaply than four of our standard cases with ers 
sarments. Their faces are completely masked and they feature of the Hippodrome—the tank. While the tank of the same combined capacity 
wear smoked goggles to protect their eyes while their is being filled, a short operation, the scene shifters are 
earments are being charged. About 20 minutes are bringing out and lashing together three sections of road- A Monument to Capt. Robert F. Scott has been 
required to fully saturate the luminous coating. They way 70 feet long, which extends from the up-stage erected on the Col du Lautaret, France, 1@ Alpine 
turn around and bathe in the light so that every por- end to the edge of the tank. These elevated sections garden of the University of Grenoble, where Scott spent 
Hon of their clothing is impregnated by it. Afterward are strongly braced to stand the shock of the automo some time mountaineering in 1908, in preparation for 
comes the “eue” and the electrician turns off the switch bile in its spectacular descent. Mr. Voegtlin tried his Antarctic expedition. The monument is in the 
and the girls move to their stations, where the ushers countless experiments with models before the exact form of a olar cairn, ten feet in height, and 
divest them of their cloaks, and they proceed down angle of the track was determined. It was found by bears a _ suitable inscription. It was erected by 
the aisles. It is a very pretty conceit and is exceedingly trial that the wheels need not be fixed and that the Scott's French admirers, on the initiative of Dr. J 
well done. machine could be steered like an ordinary automobile B. Charcot 
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ransparer icting like a 


he t t it 


i? evidence i 
fronoipers that 


nebuls 


is Interstellar Space Transparent ! 


oat ae hel fronomica papers 

‘ f tere vhich deal with 
I int te ! pace is transparent 
hat the ight of the stars, even 


hundreds of years to travel before 


iff no further loss in its passage than 
irises from the spreading out 
ver-widening area But within 

year this hypothesis (for it is no more) 
juestion by several investigators, and 


i pace wa ibsolute 


t hould be 


t is it though he would be a_ bold 
d that we know enough about the 
it 1 uch absorption could take 


‘ mprobable 


There may be a good deal of 


ga it in it, perhaps in the form of solid 
ticles of different sizes, perhaps as separate 
nd such matter, if it exists, would 


ce within which it lay im 


very 


1 absorbing material 
be different, according 


emmy ad f relatively large 
rial of molecular fine 
would absorb 
yths to the same de 


r-cloud in our atmosphere 


nd, it would absorb 

ch more strongly than red, 
I © itself whose absorp 
the is largely due to 

reat cht by the air molecules 
fe weeks very con 


it ivor of the existence 





se kinds has been 


‘rof. Barnard, following the 


gument developed in eartliet 
ttention to some of the re 
ich pots in the Milky Way 
ir, i) Sagittarius, appears 


| ibout half the 
he Meon, in 


apparent 
the middle of a 


ud Ali around it the stars 
\ » thickly that on the 
heir images almost overlap; 
ix sia egion there is black 
f i isolated stars A 
it 1 photographs shuts one 
xplanation either there is a 


he star-cloud through which At 10% 


night beyond, or 


i abysmal 


mque body in front of the 


hich hice part of it 

difficulty about the first ex 

that tl dark hole is very 

d with the cloud, and has sharp edges 
id is about as thick as it is long or 

eems natural to suppose, the hole through 

it doe would have to be a sort of long 
pointing right at us There might 

t uch affair in the sky; but Prof. Bar- 

irticulars of another similar black spot, 





maller, in the same region of 


wl i, as he says, looks in the telescope 
f ink in the sky That there should be 
nel-like holes through star-clouds, in the 
the sky, and both pointing right at us, 


itive explanation offers no such difficulties ; 
f huge and practically opaque regions 


diameter may be a large fraction of a 


not more, is so startling an idea that 
od dea f proving. But Prof. Barnard 
strengthened this idea by careful visual 
first of these dark regions with the great 





‘tor. Ona clear night, with fine seeing, he 


his region the sky is “dull” compared 


regions, and that on one part 


very faintly luminous, showing that 

ut real object occupies the place of the 
rhere are a number of other regions 

lame seem to be connected with visible 


rut the new one is one of the most remark 
now so strong as to convince 


regions of absorbing matter 


probably exist between us aad the 


The few isolated stars in the dark areas 


empty of matter, 


ibsorbed 


that interstellar space 


At ll o clock 
o'clock : Mar. 16. 
At 10 o'clock 2 
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The Heavens in March 
Are There Dark Nebula ? 


By Henry Norris Russell, Ph. D. 


are presumably on the nearer side of the “dark nebule 
which seem sometimes to be almost perfectly opaque. 
though almost 


But these absorbing regions, 


ibly huge, are isolated; and we can only detect 
in case the great star-clouds of the Milky 


a luminous background on 


If the whole heavens were filled with a uniform haze of 
the same sort, making all the stars seem fainter thin 


they 
because of its very uniformity. 
detecting general 


The chance of absorption of 


sort becomes much better, 


comes soluble at all with our present means, when the 
absorption is of the second kind, increasing from the 


red to the violet 
remove it 
look 


a star, if we could 


distances, would 
to traverse an ever-increasing thickness of air. 


We cannot actually remove a star to 


tances ; 





Mar.8 


Mar. 23 
At 9% o'clock : March 30. 


NIGHT SKY: MARCH AND APRIL. 


ably expect that, other things being equal, the more 
distant stars will look redder than the nearer ones. 
Many efforts have been made to test the theory in 
this way: but it is surprisingly hard to make it cer- 
tain that “other things” are really the same for the two 
stars, or two groups of stars, compared. It is easy 
enough to get an accurate measure of the color of any 
star by photographing it, first on an ordinary plate with 
violet light, then on an isochromatiec piate with yellow 
light, and comparing its brightness in both cases with 
some standard star of known color. But this 
found that stars showing different 


different in color. 


when 
was done, it was 
spectra were very So we must con- 
fine our investigations for the detection of “space ab- 
sorption” to stars of exactly the same type of spectrum, 
and then must pick out near and remote ones for com- 
parison of color. But we must choose stars of about 
the same apparent brightness, for a long exposure on a 
faint star may not, and often does not, give exactly the 
same result for the color as a short exposure on a 
bright star; and if two stars, one near us and one very 
far away, look about equally bright to us, the remoter 
much the brighter 


star 


one must of course be really 
Now it 


very 


of the two. may be that a very bright 
showing a given kind of spectrum tends to be redder, 
or for that matter, bluer, than a faint one of the same 
spectrum; and before we can be sure that we have 
evidence of the absorption of light in space, we must 
that our have not vitiated by 


some such difference in the color of bright and faint 


prove results been 


stars 


Several previous attempts have met with trouble 


incred- 
them 
Way affore, 
which they are projectec,. 


otherwise would, we would be unable to detect it, 
this 


indeed, the problem only be- 


In the presence of such absorption, 
to greater and greater 
redder and redder, just as the 
sun does as it sinks in the west, so that its light has 


varying dis- 


but, on the same assumptions, we can reason- 


At 9 o'clock ° 
At 8% o'clock : Apr. 14. 
At 8 o'clock : Apr. 22. 
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here; but a recent paper by Dr. Adams of the Mount 


Wilson Observatory seems to have surmounted the dif 


ficulty. 


A number of pairs of stars were selected, the two 


stars of each pair being alike in spectrum and similar 


in apparent brightness, and the spectra of each pair 


were photographed side by side on the same plate 


and developed together, taking care that the stars were 
at the same apparent altitude in the sky at the time 
of the exposures, so that the absorbing action of our 
atmosphere should be the same for the two. One star 
of the pair is chosen, if possible, from the now exten 
sive list of stars known from direct measures of paral- 
lax to be near us; the other is selected on account of 
motion in the heavens, and is 
presumably distant. If this 


than the other (which is 


its very small proper 


therefore star is realty 
probable but 
hold 


true on the average), and violet light is absorbed more 


farther away 
not certain in the individual case, but sure to 
than blue light in passing through space, the spectrum 
of the remoter star should fall off in intensity 
the violet than that of the 
nearer effect is 
in fourteen out of the twenty 


toward 
more rapidly 
star. Such an shown 
pairs so far 
photographed, and in some cases the effect 
is very conspicuous. There is not a sin- 
gle example of the contrary effect. Since 
all disturbing factors have been carefully 
eliminated, it seems clear, even from this 
relatively small amount of evidence, that 


the distant stars actually appear redder 
than the nearer ones. 
As we 


might be 


have already remarked, this 


because they are of greater real 


brightness, not because they are farther 
series of plates is 


Mount Wilson, in 


compared are 


away But a second 


now being taken at 
simi- 


which the stars to be 


lar in spectrum, but of very different re: 


brightness, while at about the same dis 


tance from us. For such stars the effects 


of space-absorption would be the same, 
but the influence of differences in actual 
brightness would come in to their full 
value 

The few photographs so far taken for 
this purpose seem to show that the effect 
of differences in actual brightness is small, 
if perceptible at all. If this is confirmed 
by fuller study the existence of 
tion of light, to a 


than blue, during its passage to us from 


absorp 
violet greater extent 
the remoter stars, will apparently be sat 


isfactorily proved 





It will not improbably be possible to 


estimate how great the effect is for every 


hundred light-years of distance; and in 


this case it will become practicable to esti 
mate the distances of very remote stars, 


now too great even to guess at, by finding out how 


much redder they are than near-by stars of the same 
spectral type. 
The Heavens. 
As our map shows, the most brilliant region of the 


sky is now well down in the west. Taurus, Orion and 


Canis Major lie in a horizontal line, not far above the 


horizon, and above them are Auriga, Gemini, and 


Minor. 
five stars brighter than the first 


Canis This small region of the sky contains 
magnitude, and nine 
more between the first and second magnitudes. At the 


present time, Mars and Saturn are both within its bor- 


ders and these too appear brighter than the first 
magnitude, making the western sky unusually well 
lighted. 

The southern heavens, on the contrary, are very 
dull. Leo, high, near the zenith, is conspicuous, but the 


immense constellation Hydra, lower down, contains but 


a single bright star, and there is practically nothing 


below this. 
In the southeast is the small, but eonspicuous group 


Corvus, whose two uppermost stars point straight 


in Virgo. Due east, 


with his fainter 


toward the still brighter star Spice, 
is Areturus, 
Below on the left is the semi- 


at a moderate altitude, 


companions in Bodtes 
circle of Corona Boreales, and on the northeastern hori- 
zon Hercules is rising. 

The Great Bear stretches northward from the zenith 
to the pole. Lower down, east of north, are Draco 
and Ursa Minor, while Cassiopeia and Cepheus are on 


the northern horizon. 


(Concluded on page 187.) 
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How’s the Weather Up There? 
By C. L. Edholm 


B ALLOONS sent up eighteen miles to report on 
weather conditions bring back the answer that it 
is rather chilly, 85 degrees below 


zero, to be accurate, which is some 
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needles upon an aluminium cylinder blackened with 
camphor smoke. Altitude, humidity and temperature 
are thus recorded, but very elaborate computation will 
be required on each record. 

From the salt-encrusted instruments recovered and 


temperature did not show more intense cold: on the 
contrary, it was just a trifle less chilly This indicat 
a belt of even temperature of unknown thickness above 
that part of the earth, extending above the so-called 
“storm zone,” which is within the eight-mile 


limit 





Above this zone tbe air currents 
of Southern California seem to have 











frost even for Medicine Hat. 

As it happens, this report comes 
from a region nationally advertised 
for its mild climate, from Southern 
California, but the famous Pacific 
Coast climate is not claimed to ex- 
tend indefinitely straight up. 

Of course, no one was commis- 
sioned to ascend to an altitude of 
eighteen miles, or anything like that, 





merely to secure a weather report, 
but some very trustworthy mes- 
sengers of aluminium and steel were 
sent up instead, delicate recording 
instruments inclosed in water-tight 
eases and carried aloft in wicker 
baskets by twin balloons A series 
of twenty-three balloon weather 
soundings has just been completed 
at Avalon, Santa Catalina Island, 
off the California coast, by observ- 
ers of the Weather Bureau, and the 
way they got results was unusual 
and exceedingly ingenious 

The meteorograph, in its wicker 
basket, was suspended between two 
balloons of pure rubber, which were inflated with hydro- 
On leaving the ground, these 
f § to 10 feet, but as they 


gen gas and set adrift 


spheres had a diameter ¢ 
ascended, the air pressure decreased and the gas con- 


tinued to expand until at an average 


altitude of fifteen miles the gas pres 











Recording weather conditions at high altitudes with sounding balloons. 


sent to Avalon, it was found that the air grew steadily 
cooler up to an altitude of about eight miles. There 
the extreme of 85 degrees below zero was _ recorded, 
but though some of the balloons went much higher, the 


a steady trend from the southwest 
to the northeast, while below this 
the currents are variable: generally 
from the west. 

It is hoped that permanent st 
tions in the West and Northwes 
may be established for balloo: 
soundings at great altitudes, as a 
prolonged observation of the result 
would undoubtedly throw light ou 
many a problem that has puzzied 
the weather man, and enable the 
forecasters to predict with far 
greater accuracy the approach of 
storms and the other phenomena 
that are of such direct and practical 
importance to the average man 


A Novel Hull-cleaning 
Apparatus 


N Australian inventor has con- 





4 Acentrated his energies upon the 
perfection of an apparatus and 
method which, while effectively 
cleaning a vessel's hull, at the same 
time enables the operation to be achieved quickly 
cheaply, and without the necessity for dry-decking 
He realized that the cleaning of the hull could bx 
carried out while the vessel was discharging and re 

loading and not at all delaying her 





The cleaner comprises a flat-bottomed 





sure from within became greater than 
any rubber could endure, and one of 
the twin balloons would burst. The 
weight of the instrument and basket 
was an easy load for two balloons, but 
it was too heavy for one alone to sup- 
port aloft, so following the explosion 
of balloon number one, the second 
would slowly trail earthward, or sea- 
ward, and the meteorograph and the 
rubber sphere above it would float 
about on the waves until sighted by 
some passing vessel or fishing craft, or 
until the tides washed it ashore. 

This seems as precarious as “casting 
bread upon the waters” in the hope of 
return after many days,” but as the 
Government allows a reward for the 
return of the instruments, the voyagers 
along the coast are alert for them. Be- 
fore the entire twenty-three ascensions 
had been made, there were three re- 
coveries, and it is probable that for 
months the announcement of further 
finds will be made. Those picked up 
during the recent tests were sent to 
Avalon, but the rest will be shipped as 
fast as received to Mount Weather, Va., 
to be opened and examined by the 
scientists stationed there 

When inflating the balloons, they 


were filled with enough gas to carry 





them as high as possible, and no varia- 





tion in the amount of gas was provided 








barge thirty feet in length by twelve 
foot beam, which draws from two and 
one half to three feet of water it i 
fitted with a special winch, submersible 
brushing gear, and the necessary elec 
tric generating plant A crab wineh 
fore and aft suffices for manipulating 
the mooring ropes. There is also a pro 
pelling motor for driving the barge, 


which is thus able to move under | 
own power at about five knots an hour 

The cleaning gear consists of a bras 
and gun metal frame in which i 
mounted the brush, electric motors 
and the propeller, the last constitut 
ing an outstanding feature of the in 
vention. The brush is longitudinally 





mounted upon the front side of the 
frame. It is five feet in length by 
twelve inches in diameter, and is fitted 
with two and one half ineh fiber 
bristles. Behind the brush is a three 
bladed phosphor-bronze propelle: Be 
tween the brush and its propeller an 
electric motor is fixed for driving both 
the brush and its propeller. The motor 
is of a special submersible type and 
receives current through a three-core 


rubber-sheathed cable The brush is 





driven by chain gearing from an inter 
mediate shaft, which itself is driven 
through worm gearing by the motor 
The latter also drives the propeller 


In operation the barge takes up 





that would cause the explosion of any 
one sphere before the other. This was 
left to chance, as the difference in the 
strength of the envelopes was sure to 
prevent simultaneous rupture. 

The men conducting the experiments 
on Santa Catalina Island are all well 
known experts in their chosen work. 
Mr. B. J. Sherry has spent many years 
in research, and was placed in charge 
of the tests. His colleagues are Mr. 
W. R. Gregg, senior research observer 
at Mount Weather, and Mr. Paul Hath- 
away, the odolite expert, who traces 
the course of the balloons by means of 
his transit-like instrument. The photo- 
“raph which shows the balloons in the 
air, just after leaving the Avalon golf 
links, as well as the detail views of the 
instruments, were taken by Dr. Ford 
\. Carpenter, weather forecaster at 
Los Angeles, who kept in close touch 
with the experiments. 

When the aerial strays are safely 
“vathered at Mount Weather, the work 
will be far from complete. The meteo 
rograph records are traced by three 





A machine that scrubs barnacles from ships’ bottoms. 


position alongside the vessel tf be 
cleaned, and is made fast fore and aft 
The brushing gear is lifted overboard 
by means of the winch and derrick 
and is lowered into the water "lhe 
brushing motor then is started The 
action of the brush propeller, combined 
with the manner in which the gear 

slung overboard, forces the frame gear 
ing and revolving brush hard against 
the vessel's hull, and the propeller 
keeps it well up to its work Whit 





running, the gear is gradually lowered 
in a vertical direction, still pressing 
against the hull, to such a depth as 
the steamship’s draft may require. The 
gear is then raised to the surface, the 
brush still rotating, the barge is moved 
forward a distance of four feet, and 
the operation repeated It will thu 
be seen that the hull is cleaned in ver 
tical strips, and although the latter are 


five feet wide—the length of the bru 


by moving the barge forward only 


four feet at a time, an ample margin 





is provided to insure complete « t 


lapping of adjacent cleane? strip 


———— es 
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nu dqucsation 





devoted to the interests ¢ resent and prospective owners of 
operation and management of commercial motor 


s relating to mechanical features 


motor trucks 


The Motor-driven Commercial Vehicle 


and delivery 


- 


Editor will endeavor to answer 
vehicles 








The Motor Truck in Snowbound 
Streets 


ry iil ent bile num 
a } r or t ™« i AMERICAN, pub 
j <i ! r ” id it COVE 
t! pietu nol j " Ww 
tori hi usua i cene as 


tp to that time 


| el wked upon as a 
int i to ln tored in 
' vurauge Lit 
e did ‘ | ithin few 
, vl 
iD 7 i f i ‘ rt ‘ ice 
for t of merchandise 
lin ! he dina igon could bare 
tM KeplL movi with the aid of two 
“ui four extra h es, large motor trucks 
! iin mau tire the oad f « i ol 
mi or other indispensable commodities 
iid pursu thei powerful course ce 
e the bett ng 
W in Nev Yor had almost forg en 
t? the t tor ‘ elficie il 
‘ er ddet helmed the other 
d b 4 wstorm—th i t of 
" consequence | i eu At the 
oO ! t we ent our photographer 
rd me of the dithculti of 
vehicular trafti ind to show le motor 
trucks were getting « inde wh adverse 
onditions The manner in which motor 
ehicles plowed x despite the heavy 
handicap was very cratifying ro be sure, 
there were man ct hich evel they 
ould not traver but by comparison with 
the work of the horse that of the motor 
wa remarkable 
rhe poor horse is not provided with a 
reduction gear which will enable him to 
me hi 1» ‘ better advantage Un- 
fortunately, he i direct connected motor 
ind there is no wa f easing up the work 
without the ase of tackle vhich obviously 
ix impracticable in congested streets 
Aithoucgh a motor ma In owerful 


th to turn the driving wheels, under 


any conditions, this does not necessarily 
mean progress, for the wheels may slip, 
ind therein lies a weak spot in driving 
motor ehicles through snow Without 
tire chains or their equivalent progress is 
Imost impossible In some situations 


even tire chains do not furnish sufficient 





yriy 

Another weak! s is to be found in the 
differenti; vhich permit one wheel to 
remain stationar while i the power of 
the engine is expended in idly spinning 
the other Formerly electric vehicles used 
two motor one for each driving wheel 
but the advantages of a single motor have 
led to its almost universal adoption de 
pite the necessity of employing a differ 
ential gear ind so now the majority of 
electric trucks are in the same class with 
the gasoline truck as regards this particu 
lar weukne 

The hotowrn hown on the accom 
panving pag were with one exception, 
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Breaking a path through deep snow. 
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Pursuing its powerful course despite the storm 











taken on the streets of New York and 
Brooklyn. The one exception is that of a 
five-ton coal truck which did remarkable 
work in Cleveland, Ohio, during the bliz 
zard of last November. It happened that 
this truck had been promised to a coal 
company in Cleveland for a demonstra 
tion during the worst days of the storm, 
and although vehicular traffic throughout 
the city was practically at a_ standstill, 
this truck started out Monday morning 
with an inexperienced driver and worked 
steadily without stop until 3 A. M. Tues 
day. Two hours later the truck started 
out again and worked until 3 A. M. Wed 
nesday, and then beginning again at 7 
A. M. Wednesday it worked until the 
afternoon, when it started hauling groc 
eries. During all the working hours the 
engine was kept running continuously and 
little time was spent in loading and un 
loading. While the truck was in service 
the coal company tried to use its teams as 
well, but found it impossible to get around 
with four and six horses to a wagon. Alto 
gether during the three days of the storm 
it ran about five thousand miles and used 
up over sixty feet of tire chain, the action 
of the snow causing the links to twist 
and break off. <A better record for a mo 
tor vehicle could hardly be desired. 


Steel vs. Wood for Motor Truck 
Wheels 


By Elmer J. Lamb 


RIGID and exacting series of tests 
i has just been completed in the school 
of mechanical engineering at Purdue Uni 
versity to show the relative efficiency of 
steel and wood as material for motor 
truck spokes. In the investigation wooden 
wheels constructed according to the speci 
fications of the Society of Automobile En 
gineers and steel wheels of standard 
dimensions, but of steel stampings, were 
used The tests were conducted under 
the direct supervision of Professors L. \ 
Ludy and H. H. Schofield. They included 
not only tests to which a wheel would be 
subjected under actual road conditions, 
but also such as would show the ultimate 
strength in every detail. The wheels were 
subjected to four tests, and in each the 
steel wheel built for a load of only a ton 
and a half proved superior to the wooden 
wheel built according to 2-ton truck speci 
fications The steel wheel was built en 
tirely of steel with the exception of the 
rim, which was built of wood, so that it 
might be available for any kind of a tire 
The rim and the hub were connected by 
a pressed steel web fastened together with 
rivets 
The tests brought out clearly the pres 


ent difficulty experienced by most manu 


facturers in obtaining a grade of lumber 
sufficiently uniform for the manufacture 


of automobile wheels. The present scare 


ity of good material makes it possible that 








The snow did not stop the delivery of pianos. 
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one spoke may be slightly inferior, thus 
reducing the strength of the assembled 
wheel. Each test was continued until the 
wheel gave away or until the capacity of 
the testing machine had been reached. In 
the case of the wooden wheels, failure was 
always apparent in one place, thus show- 
ing slightly defective material, although 
as a whole they fulfilled the specifications. 
The steel! wheels when tested beyond their 
eapacity gave away more uniformly. 

The first experiment 
the twisting torsion of the hub 
on a Wheel mounted upon the driving axle 
of a traveling under a load. The 
load was applied to the rim of the wheel 


corresponded to 


force or 
truck 


and the rim held stationary, while a force 
was applied to the hub so as to twist it. 
The force was applied in the manner that 
the drive of the motor would be applied 
under actual road conditions. 

The second test consisted of holding the 
on the axle and apply- 


wheel stationary 


ing a load to the rim on one side, corre- 
sponding to the force exerted on the wheel 
of a truck, skidding and striking a curb 
or other obstruction. 

In the third test a wheel was placed in 


a vertical position on its rim in a static 
testing machine and the load applied 
directly across the diameter, the load be- 


ing increased to determine the strength 
of the wheel 
ported by the rim on two sides, lying 
horizontal, and the load 
the hub According to the 
authorities there is no record at the pres- 


wheel's being submitted 


university 


ent time of any 
to this test in the past. 


Minnesota Road Patrol System 


\ INNESOTA’'S of 11,000 
4 miles of arterial 


designation 


road system has already done much to ad- 
vance the land values and place the “North 
rank as re- 


Star State” among the first 


gards road improvement. In 1914 Minne- 
sota will spend $2,500,000 for roads and 
bridges, and will inaugurate a system of 
road patrols for the maintenance of the 
State roads. Nearly 1,500 patrolmen will 


be assigned to five and eight-mile sections 
of the 
responsible at all times for 
of the The plan 
and adopted at the request of State High- 
W. Cooley. Twenty per 
cent of the one mill State road tax and 


State highways, and will be held 
the condition 
originated 


roads was 


way Engineer G. 


a similar amount of the county appropria- 
road used for 
maintenance under the law passed a year 
ago. This available $500,000 for 


the new 


tious for work must be 


makes 


patrol system 


Motor Truck Notes and Queries 


Finally, the wheel was sup- | 


was applied to| 





| 


| 
roads as the State} 


| 





ID. L. C. writes: “The 30 horse-power | 
motor of my two-ton truck seems to lose 
power on a hill and to pound and knock, 


even though the spark is well retarded. 


Another business man in town who oper- 


ates the same kind of a truck tells me that |} 


an accumulation of car- 
hon in the eylinders, and that this should 


there is probably 


satis- 


obtain 
motor. It is 


be removed if I would 


factory results from the 
quite probable that 
but I cannot spare the truck for the sev- 
eral weeks that would be required to over- 
haul the engine. Is there any short-cut 
by which I can overcome this difficulty, 
and how may I best avoid such trouble in 


the future?” 


A. From the symptoms that you have 
given, it seems probable that your friend’s 
diagnosis is correct, but it is hardly neces- 
the motor entirely for 


sary to dismount 


the removal of the offending carbon. By a 
hew process, it is only necessary to remove 
the valve caps and introduce a certain 
form of blowpipe into the combustion 
Chamber. This blowpipe is connected with 
an oxygen tank, and when united with 


the carbon in the cylinder, forms an ignit- 
able mixture that will burn the cylinder 
and piston heads absolutely clean of the 
carh The flame is automatic- 
ally extinguished as soon as the carbon 
and therefore the heat 
to injure the interior of 
It is advisable, however, that 


n deposit. 
has been burned, 
is not sufficient 
the motor. 


this should be done, | 


| the year. 


| 
| 
| 
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the piston should be at the top of its com- |! 
pression stroke in the cylinder before the 
mixture is ignited, for the heat would be 
liable to scorch the smooth surface of the 
cylinder walls over which the piston 
passes. The operation requires but an 
hour or so for the removal of carbon from 
all four cylinders, and the 
cleaned more thoroughly than would be 
the case were the surfaces scraped. One | 
of the most satisfactory methods of avoid- | 
ing the accumulation of carbon in the eyl- 
inders is to pour a couple of ounces of 
alcohol through each priming cup or spark 
plug opening when the motor has finished 
its work for the day, but is still hot. 
This will what carbon 
may be collected, and it will be blown out 
with the exhaust when the motor is start- 
ed the next morning. It is advisable to do} 
this abot once a week, although the use 
of the correct amount and proper quality 
of lubricating oil is an important consid- 
eration. 


engine is 


serve to loosen 


P. N. E. writes: “A few years ago sev- 
eral motor trucks of leading makes were 
designed with a differential What 
was the purpose of this, and is it consid- 


lock. 


ered an advantage?" 

A. The differential lock was designed to 
give the effect of a solid rear axle so that 
revolve at the 
speed, regardless of tractive conditions. 
It was designed especially for trucks that 
were to be used over country roads where 
there was a liability that one wheel would 
strike a soft and slippery place. In this 
case, the differential would transmit the 
motion intended for the one wheel to the 
other that was free to revolve, and this 
would spin at high speed without mov- 
ing the truck. A means of locking the dif- 
ferential caused the power to be trans- 
mitted equally to each rear wheel, and 
therefore the one that rested on the good 
tractive surface would move the truck out 
of the 
chains, 
would 


same 


each wheel would 


Of course the use of 
other 
slipping 


purpose as 


mudhole. 
similar devices 


and 


r¢ pes, or 


prevent this would 


serve the same locking the 
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The G.V. Electric Tractor 
Gives Startling Results 


]* ALL our 13 years’ experience involving many types of Electric commer 
cial vehicles, we have never produced a more instantaneously successful 

storage battery vehicle than the G. V. Electric Tractor. 

ey “REE of these machines built for a big lumber company in Louisiana 

displaced 20 mules, operating over 5 miles of tramways. The 

charges of the old method aggregated $10,500 per year; of the new method, 

$3,600. The total saving effected reaches the sum of $13,248 per year! This 

is more than the initial tractor investment. 


labor 


4 
Usb LUNE naan, cht bnnage 2 
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HE tractors shown have a 2-ton rating, a speed of 10 or more miles per 
We are building a 
(Repeat order.) 


hour, and a normal mileage of 35 per charge. 3%-ton 


tractor for the N. Y. Street Cleaning Department. 


Bs cm new G. V. Tractors cannot perform miracles, but where they can 
be used to advantage the saving is wonderful. If you have a towing 


problem, write at once for Bulletin No. 101. You'll find it interesting, anyway 


GENERAL VEHICLE COMPANY, Inc. 


General Office and Factory: 
Long Island City, N. Y. 


New York Chicago Boston Philadelphia 











differential. It is claimed by some engi- 
neers that the differential on a motor car 
is a prolific source of skidding, but its 
use is necessary if it is desired to save tire 


wear. 


“What is the attitude on 
manufac- 


L. K. J. asks: 
the part of the 
toward free service and mainten- 


leading truck 
turers 
ance guarantees?” 


manufacturers 
that is 


A. Many truck 


are awakening to the 


motor 
injustice 
being done themselves, as well as the in- 
dustry whole, through the abuse of 
service The 
cannot be expected to be held responsible 
truck 


as a 
guarantees. manufacturers 
for poor service obtained from a 
because of flagrant abuse on the part of 
the owner or driver. The most satisfac- 
tory system seems to be that in which the 
truck dealer undertakes to store and care 
for his client's car for a stipulated sum 
per month, and to guarantee service dur- 
ing certain hours of every working day of 
For this guarantee, the dealer 
charges a sum sufficient to show a reason- 





able profit on the storage, gasoline, oil, 
and necessary overhauling, while repairs | 
that are caused by defective parts are} 
cared for by the factory guarantee. Such | 
a service is maintained in many of the | 
large cities where certain trucks are sold, | 


and this system has proved advantageous 
to dealer as well as truck owner. If the 
service contract includes keeping the truck 
in repair, the dealer generally stipulates 
that he shall furnish the driver, and that 
the owner himself shall not be allowed to 
make any adjustments. Furthermore, the 
truck must be stored in the dealer’s gar- 
age so that it will be constantly under his 
care and he may know that it is operated 
Knowing the truck as he does, 


properly. 
the dealer is then able to assume respon- 
sibility for its regular over-capacity when- 
ever the first vehicle is out of commission. 
Such a system naturally saves bickering 
and hard feeling between truck manufac- 
turer or agent and owner, and this is a 
healthy sign pointing toward the elimina- 
tion of the much-abused free truck ser- 
vice. 
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Steinmetz Says: 


“1 believe that the Electric will be the car of the future on 
account of its simplicity of operation and reliability. It is rare 
that it gets out of order. When it does so it is an accident—not 
as with the gasoline car, an incident. The man of moderate 
means cannot afford a horse and buggy because of the attention 
required. He will be able to afford an Electric Vehicle to 
take him to business because it requires no attention—if e 
with an Edison Battery. It often has to stand i 
days and this is not good for a lead battery. 
invent a lead battery that would not il 
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eport of Some Eatemporancous Remarks 
teinmetz at a Recent Meeting of Enguecers 
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EDISON STORAGE BATTERY COMPANY 
132 Lakeside Avenue, Orange, N. J. 


The E.dison Nickel-Iron-Alkaline Storage Battery is the ONLY One. 
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Contains no Lead nor Acid 
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Mitchell Big Six 
at $2,350.00 


The Mitchell Big Six is a 


classy, powerful, 
looking car seating seven passengers and propelled 


by a lon 1g 


It has sixty horse-power, 
wheel-base, 37-inch tires and a magnificent spring 


vill please you no matter how exacting your taste may be 

It offers more car, more gua/ity, more comfort, more 
power and /onger /ife than any car that is sold in America 
today at $3,000. It is beyond question the Aigh-cla pw-cost car and you 
will experience a definite pride In its possession 


sapeipenent of the > Big Six included in the list price—electric self-starter 





Eighty Years 


r adk lition to the ; 
aac soft ten-inch cublausond is finished in a manner that 





ion, 


sure easy riding 





























speedy, aristocratic 


sweet-running silent motor. 


stroke, 
144 inch 


that nothing has been left 


mitort 


to you 
ind bodily 


proving 


bove the car is upholstered 


etric light plant ohair top and dust cover—quick 
ind wind shield aeseten eter—extra removable rim 
re carriers—license plate bracket—Bair bow holders—ele< 
neg p—electric horn—pump-jack and set of tools 


Racine, LES A S. ‘A. 


of Faithful Service to the American Public 











Ask f ecords of the pertormances of the SAFE-CABINET in actual conflagrations. 
I t on see this record before you buy any f cabinet at any price. 
There are SAFE-CABINET Agents in most large cities. If you do not 


find THE SAFE-CABINET listed in your telephone directory address 


THE SAFE-CABINET COMPANY 
Department Y-2 








Your Insurance Agent will tell you 


He will tell you it means that every cabi- 
net which bears this label has been inspected 
during construction by a representative of 
the Underwriters’ Laboratories and that it is 
exactly like the one which they tested and 
which proved its value to their satisfaction. 


THE SAFE-CABINET 


(1913 Model) 


is the only cabir safe that has successfully with- 
tood the fires of the Underwriters’ Furnaces and 
demonstrated that it is in realitya SAFE cabinet. 
Every SAFE-CABINET bearing this label has 
been manufactured directly under the inspection of 
i representative of the Laboratories 
ind found to be y like cabinets that have 
ubjected to their testing furnace 


Underwriters’ 
exact the 


been 





Marietta, Ohio 


the Meaning of this Label 








| A Triumphant Struggle With a 
Beetle 
(Concluded from page 180.) 
| proportion of infections was very small. If 
100 sound larve were imprisoned in a sal- 
with say 20 infected ones and fed 
no more than six or 
would, during 


mon case 
on rotting materials, 
eight of the sound 
these early days of experiment, 


larve 
be attacked 


by the fungus. From his own experiences 
with these beetles, and with this fungus, 
| Dr. Doane did not see much relief in that 


| direction, and so reported. However, Dr. 

Frederichs continued his patient labors and 
jeventually he habits into the 
|fungus, created a appetite for the 
| living larves of the beetle, and at last pro- 
|duced such a virulent fungus, that when 
| five or six infected beetles are confined with 
hundred 98 per cent or 
| more will soon find themselves in trouble. 


bred new 


new 


| one sound ones, 


| It has now become the custom in German 
Samoa to carry infected rubbish and beetle 
| larve to the outdoor ‘*Tumus,” and deposit 
it in them, and as one of these is placed on 
|every acre of cocoanut lands, and as the 
mother beetles are very fond of these arti- 
ficial nests, nearly all of the eggs deposited 
come to nothing at all. 

The strength and efficiency of this fungus 
has now so greatly increased that many of 


are 


the mother beetles coming to oviposit 
| themselves attacked and they fly away with 
| enough of the infection to poison the gal- 
|leries in the cocoanut trees and spread the 
| contagion among their neighbors. 
The Samoans who under the law 
beetles and larve every Monday 


gather 
morning 
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LEGAL NOTICES 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 

All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS. etc. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 











Classified Adverti t 

Advertising in this column is 75 cents a line. No 
less than four nor more than 12 lines accepted. Count 
seven words to the line. All orders must be accom. 
panied by a remittance. 





AGENTS WANTED 


AGENCIES WANTED for 
Wales 
preferred 


Australia or N 
Articles of merit and patents Mechanic “al 
References and instructions cabled. M. A. 


| Stewart, Box 1915, G. P. O., Sydney, Australia. 
FOR SALE 
BRAZILIAN GOLD, diamond, iron, lead and 
limestone, etc., mines, railway concessions, pasture 


are now bringing in quantities of fungus- | 


|fed beetles, and the plague is very much 
abating. 
the islands we regard this/ 


Here in 
lachievement as a remarkable one; and as 
| this means of combating the greatest enemy 
has, ought to be known 
to the 
circulates 


the cocoanut tree 
in all tropical countries, we 
| SclENTIFIC AMERICAN, which 
| everywhere, and 


send it 


whose word is taken as 


}emphatic and dependable 


| Prolonging the Naval Stores 
Industry 


(Concluded from page 173.) 


| trees or in cutting the boxes preparatory 


for the next season's flow As a result of 
this work a certain amount of crude tur 
pentine is collected during the winter, 
but it is almost entirely from ducts 


| already in the wood and not from second 


of this resin does not 


lary ones. The flow 

}continue very long, for the wound be 
}comes clogged, presumably from oxidation 
land erystallization of the resin, and the 


flow Cceases.e 


The secondary resin ducts formed above 


the wound are filled with resin which has 


no opportunity to escape until a thin chip 
off. When this is done the flow is 
more than the 
about a however, 


lis cut 
orig 


much vigorous from 
| inal 
clogging up occurs again and another chip 


As this wound extends 


wound. In week, 


| slowly up the tree new or secondary ducts 
If too large a chip is 
ducts 


loom be removed. 
| 
| 
| 


| keep pace with it. 
cut the productive 
eut off and the run materially 
Failure to understand the physiology of 
resin formation and to adjust the methods 
of turpentine orcharding to it has resulted 


secondary are 


lessened. 


in untold losses and a very serious deple- 
tion of a 
responsible for one of the chief criticisms 


valuable resource. It is also 
against the cup and gutter system. It is 
}a common experience that, although the 
| total yield from the first year of the oper- 
ation is than under the box 
nevertheless an unusually large num 
chippings has been found 


greater sys- 
| tem, 
| ber of weekly 
necessary to secure the first dipping from 
| cups—six to seven chippings as compared 
/to four under the box system. 

In the light of the above explanation 
of the formation of secondary resin ducts 
this shortcoming is readily explained and 
Under the box system the boxes 
are cut during the winter and the trees 
are “cornered,” that is with the upper 
edge of the face ready for chipping. The 
new ducts form, the first chip opens them 
up the full length of the cut and a good 
once secured. In placing cups, 
the common practice has been 


| 
avoided. 


run is at 


' however, 


and timber lands, etc. for sale Apply to Elisiario 
Agent, Rua Paulista No. 39 
South America. 


Castanho, Business 
8S. Paulo City gBrazil, 


MISCELLANEOUS 


HOW TO RUN A LATHE. A 50-cent book for10 
cents, postpaid Stamps acceptec By a practical 
machinist and a mechanical engineer. South Bend 
Lathe Co., South Bend, Ind 


INDIAN BASKETS, best on earth. beads, wam- 
pum, pipes, points, spears, all kinds of Indian relics, 
For further particulars apply to F. Gilham, Highland 


| Springs, Cal. 


| Superintendent, 





INVENTIONS PERFECTED—Ideas developed, 
Expert in the development of patents Legal and 
Technical advice free JR Shetmo-Jacobsen, Consulting 
Engineer, Dept.B, 452 Peoples Gas Bldg., Chicago III. 


GREAT OPENING FOR YOUNG ELECTRI- 
CIAN, A strong company ready to begin small 
hydro-electro development to light four towns in pros- 
perous part of Wisconsin needs a superintendent im- 
mediately Must be a hustler of good habits with 
wractical experience and some money to invest. 
iberal contract with profit-sharing to right man. 
Ample references given and required. Address, 
Box 773 i. We 


INQUIRIES 


Inquiry No. 9350 Ww anted the name and address 
of the manufacturer of a printing press for the — 
ing of tapes for clothing The machine should pre- 
ferably be worked by hand 

Inquiry No. 9351 Wanted to 
out of woed which could be made 
by party having 75,000 or more 
year which is now used for fuel. 

Inquiry No. 9352. Wanted the name and address of 
a person who is in a position to get the state or coun- 
ty agency for articles of merit that can be sold to 
business houses or others at $3.00 or over. No 
kitchen utensils desired. 

Inquiry No. 9353. Wanted the name and address 
of a manufacturer who can make flexible oil cans. 

Inquiry No. 9354 Wanted the name and address 
of a manufacturer of a machine which will stitch silk 
around small metal rings. 

Inquiry No. 9355 Wanted the name and address 
of the maker of triplex glass. 

Inquiry No. 9356. Wanted the name and address 
of a manufacturer who can build an automobile wheel, 
also a cigar vending machine. Concerns in the mid- 
dle West preferred. 

Inquiry No. 9357. Wanted the name and address 
of a manufacturer of a machine for scalloped paper 
favors and cups. 

Inquiry No. 9358.—Wanted the name and address 
of maker of a machine to cut all granulate leather. 

yy No. 9359 Wanted the name and address 
of a firm that makes razor blades for all makes of 
safety razors 

Inquiry No. 9360. Wanted the name and address 
of | yomeee making pipe fittings such as ferrules, stems 
and bowls such as could be used in the making up of 
calabash pipes for smoking. 


Two Gents a Week 
Pays Wash Bill! 


This Washer eliminates /ador and practically 
saves all cost. Does a big family washing for 2 
cents a week—yes, and the 


make some article 
from 2 inch ash, 
feet of waste per 

















wringing,too. It's one 30 
of the greatest marvels Days’ 
the world has ever known. Runs by y 
electricity or water power. Washes | Free 
a tubful spotless/y clean in two to six Trial 


minutes! Wrings out the clothes to 
perfection as fast as you f 
them—prove # at our expense, 


Any Woman Can Have a 


1900 Motor 


Washer 


On 30 Days’ 
Free Trial 


Don’t send money. If 
you are responsibie, you 
can try it first. Let us 
pay the freight. See the won- 
ders it performs. Thou- 
sands being used. Every 


ters telling how it saves work 
and worry, Sold on little payments. Write for 
fascinating ty Book today. All correspond- 
ye n° éitet be addressed to 1 
116 Court St., Binghamton, 
oo live in Canada, address Canadian 1900 
asher Co., 355 Yonge St., Toronto, Canada, 
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Make it one 
hong vacation—a 







been enjoyed only by those so fort- 
unate as to own launches. Be one 
of those fortunates yourself this sum- 
mer. Skim about wherever you wish 
over river and lake, to the hunting or 
fishing grounds—the camp or summer 
home. You can doit ata trifling expense. 
All you need is a common row boat anda 


Caille Portable 
Boat Motor 


If you haven’t a row boat, get a motor 
anyway and attach it to any rented boat. 
It only weighs 55 pounds and can be easily 












carried in our handy carrying bag to any 
renter’s landing. It attaches to any row } 
boat by simply turning two thumb screws. 
Can be easily adjusted to any angle or | 
depth of stern. Steers by a rudder — 
like a launch. Develops 2 horsepower. 
Can be run in salt or fresh water. 


Send for Catalog | 


Get ready for that sum- 
mer of fun now. Write 
today. Reliable hardware 
and sporting goods deal- 
ers wanted to handle 
this motor. 


For Larger Launches 
we build a complete line 
of motors from 2 to 30 
H.P. If interested, ask 
for our Marine Motor 
Blue Book. 

Caille Perfection 
Motor Co., 
= 1404 Callie Street, 
DETROIT, MICH. 











































8,000-$10,000 


YEARLY is frequently made by owners | 
of our famous Merry - Go- 
Rounds. It is a big- paying, 

healthful business. Just ¢ 
thing for the man who can't 
stand indoor work, or is not fit 
for heavy work, and has some 
money to invest in a money- 
, maker. We make everything 
in the Riding-Gallery line, 
from a hand - power Merry- 
_ Go-Round to the highest grade 
Carousselles. They are simple in construction and require no 
special knowledge to operate. Write to-day for catalogue and | 
particulars } 


HERSCHELL-SPILLMAN CO. 
Park Amusement Outfitters 


611 Sweeney St., North Tonawanda, N. Y. 


EPICYCLIC TRAINS, which play an important 
part in toothed gearing, are ably described in Scientific 
American Supplement 1524. Price 10 cents. For 
sale by Munn & Co., Inc., and all newsdealers. 











Engine 


» or Kerosene 


erro errty itt. % 


DYSaaeyti WEVett 
$ f 










Demonstrator Agent want 
ed in each gm 

boating a 
commun- 
ity. Special 
wholesale 


cost. gives Bmor 
back-fire. Engine s 
ing ; reversible nly three moving parts. 





o 
> club. Send forcatalag. 


Detroit Engine Works, 1332 Jefferson Avenue. Detroit. Mich. 


Only 2 Cylinder 
Rowboat Motor cram 


Here 


















Does not 
i shake the 
| boat 


| Has weedless 
Rudder and 
Propeller 







can be steered 
ff. Costs less per 
nthe market, 
a row boat iotor, 














at e for full particulars and 
Ulustrated pamphiet pare wanted. 
Koban Mfz.Co. 256 So. Water St. Milwaukee, Wis, 
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to make with the broad ax two flat faces, 
meeting at the center, on which the cuts 
for insertion of the gutters are made. The 
upper portions of these faces have oval 
outlines instead of straight as in the pre- 
ceding case. The resin ducts formed fol- 
low the curved upper edges of the faces. 
The first chipping is made from each side 
to the center, and the result is that in- 
stead of the new ducts being opened up 
along the entire cut, only those near the 
middle of the face are cut. Naturally the 
flow at first is considerably less than 
where the trees are “cornered.” 

The solution of the difficulty presents 
itself immediately the cause is understood. 
During the winter months, when the gut- 
ters are placed upon the trees, the chipper 
should make a regular chipping the full 
width of the face. Secondary resin ducts 
will form~-along the entire length of this 
cut and the first application of the hack 
in the spring will start them all to flowing 
at once. Actual tests have demonstrated 
the correctness of the theory and resulted 
in a gain of one extra dipping or about 
thirty barrels of crude turpentine per crop 
of 10,000 cups. The saving to the entire 
industry is enormous. 

French turpentine is considered superior 
to American. It is obtained from mari- 
time pine (Pinus maritima), which pro- 
duces a resin yielding 25 per cent turpen- 
tine as compared to 17 per cent for long 
leaf pine. The tree has the ability to 
grow rapidly on poor sandy soils. The 
United States Forest Service is now ex- 
perimenting with it in Florida, and the 
prospects are so far very promising. 
Maritime pine grows more rapidly than 
loblolly and produces more resin than long 
leaf. It attains size large enough to cup 
in thirty years as compared to one hun- 
dred years for long leaf. There are large 
areas of cheap land in the South which 
are well adapted to its growth in case 
the experimental plantations fulfill their 
present promise of success. 


The Heavens in March 
(Concluded from page 182.) 
The Planets. 

Mercury is evening star until the 10th, 
when he passes through inferior conjunc- 
tion and becomes a morning star; but he 
can only be well seen at the very end of 
the month, when he rises an hour before 
the Sun. 

Venus is evening star, and is coming 
into sight again, so that by the end of 
March she sets an hour later than the 
Sun, and is easily seen. 

Mars is in Gemini, long past opposition, 
but still about as bright as Procyon. Dur- 
ing the month he moves eastward about 
10 degrees, and his motion can easily be 
followed with the naked eye, even from 
night to night, especially on about the Sth, 
when he passes about 1 degree north of 
the third magnitude star e Geminorum. 

Jupiter is a morning star in Capri- 
cornus, rising about 4:30 A. M. in the 
middle of the month. Saturn is in quad- 
rature with the Sun on the 2nd, and after 
this counts as an evening star, though he 
remains visible till about 1:20 A. M. at 
the beginning of the month, and 11:30 
P. M. at its close. 

Uranus is a morning star in Capri- 
cornus. At 4 A. M. on the morning of 
the 4th he is in conjunction with Jupiter, 
being south of the brighter planet, at a 
distance of only nine minutes of are. The 
two planets will be separable only with 
the aid of a field-glass, and Uranus will 
appear about as near Jupiter as his own 
satellites, but in quite a different direc- 
tion. Unfortunately, this interesting con- 
junction can only be observed under rather 
unfavorable conditions, at about 5 A. M. 

Neptune is in Gemini, and crosses the 
meridian a little after 8 P. M. in the mid- 
die of the month. 


The Moon. 
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The Real Science of 
Motor Truck Tire Equipment 


Experienced truck operators no longer bargain on the basis only of a cer 
tain size, a certain mileage adjustment, at a certain price. 
The Firestone practice of closely classifying all delivery, hauling and trans 
portation requirements has put tire equipment on a scientific basis —as much 
better as it is different. Your class or classes of tire needs, for maximum truck 
efficiency at minimum cost, are among those analyzed by the Firestone experts 


Firestone 


Truck Tires and Quick-Removable Rims 


There is a Firestone tire to meet each and every need, made to specifications 
with uncompromising accuracy. ‘That is the tire which will cost you: least to 
use, though it may cost most to build. That is the tire which the Firestone 
man will recommend for your requirements 
Firestone Quick Removable Rims are an insurance against delivery delays 
Tire changes are easily and quickly made by the truck driver himself 
Firestone Salesmen sell Service. They sell most protection to truck 
mechanism, most miles without wheel trouble or delays, most miles 
per gallon of fuel — most mileage, most service, per dollar. 
Write for truck equipment catalogue. Let that convince you of 
Firestone preparedness. Then call in a Firestone man for consul- 
tation, no matter how small the order involved. 


THE FIRESTONE TIRE & RUBBER CO. 
AKRON, OHIO—All Large Cities 
“America’s Largest Exclusive Tire and Rim Makers"’ 


Pneumatic Tires, Truck Tires, Pleasure Electric 
Tires, Carriage Tires, Fire Apparatus Tires, 
Rims, Tire Accessories, etc. 
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First quarter occurs at midnight on the 
4th, full Moon at 11 P. M. on the 11th, last | 
quarter at 3 P. M. on the 18th, and new 
Moon at 1 P. M. on the 26th. The Moon 
is nearest us on the 12th, and remotest on | 
the 27th. She is in conjunction with 
Saturn on the 4th, Mars on the 6th (pretty | 
closely), Neptune on the 8th, Uranus on) 





Indoors Or Out, There’s 
Lasting Satisfaction in 
RRY 
VARNISHES 
Lasting satisfaction, permanent 
beauty, durability that defies wear and 
weather— these qualities are assured 
by Berry Brothers’ Varnishes, whether 
they be used to finish floors, interior 
woodwork, a front door or a yacht 
For 56 years the House of Berry 
Brothers has been making varnishes 
that satisfy. No matter what your 
finishing needs, you should know 
more about Berry Brothers’ Var- 
nishes — especially these three cele- 
brated products 
Luxeberry White Enamel — For white 
A white enamel that 


interior finishing. 
stays white 
Liquid Granite — A floor varnish whose 
name suggests its wonderful durability. 


Luxeberry Spar (i's Waterproof) — For 
marine uses and al! kinds of outdoor finish- 
ing expored to the weather. Will not turn 
white, check or crack. 


Ask dealer about these 
‘products or write direct to 


FACTORIES — : 
Detroit, Michigan Walkerville, Ontario 
San Francisco, California 

BSTABLISH ED 18658 
Braoches in Principal Cities of the World 


























He Built His Boat — 


You Can Build Yours, Too 
‘ YH.A K { Han 
t I ka ianves two-thirds 
rermt 
We send : all par 
, he | 


Write for nahin Boat Book 


, 1 instructions or an | 
b i Writ wk for the new | 
Brooks "V" bottom model peedy traveler 
| 
] 
| 


BROOKS MANUFAC TURING co 
8522 Rust Ave Saginaw, Mich 
, t ta | the World 


Only $33 Purest nt motor boat 








ELECTRI MOTORS 
Dynamos 
SPECIAL Grinders 
MACHINES Polishers 

ROTH BROS. & CO. 

198 Loomis Street, Chicago, Ills. 






















REACtTo 


THE BEST HORN 
FOR AUTOMOBILES 


The Holtzer Cabot Elec. Co. 
Chicago, Hi. __Brookline, Mass. 


CRUDE ASBESTOS 


DIRECT FROM MINES 


R. H. MARTIN 


OFFICE, ST. PAUL BUILDING 
220 Broadway, New York 


Rider Agents Wanted | 


& incach town torideand exhibitsample Ranger 








FREP ARED 
Asbestos Fibre 


for Manatactarers use 














bicycies. rite for our latest special offer. 
Veness Guaranteed 
014 Models 10te $27 


with Coaster-Brakes. Puncture-Proof tires 


“Hof best maken 22, to $12 
100 & and Wheels 
to $8 


ec 
= mans and o-Mend 
G@ SALE 


We ‘Shin. on Approval without a 
Jo it, Pau the fr Ri At” 
o DAY'S FREE T 


es. A ab Md is tt 
lampe on Pe sir >F"bu and repairs at haif eee 
prices BUY until you get our cate 
fegves acd offer cnet now, 

Le CO.. 


ecad CVC Dept. W-175 Chicage, ib 


MATIC ACETYLENE 


AN AUTO? 
GENERATOR AND STORAGE TANK 
a ATION |S INV 

RMS TO AGCENT 


OuR ive 
LIBERA TE 


THE TANE-O-GAS CO., FOREST HILLS. MASS 





JE. have just issued a new catalogue of scientific and 
technical books, which contains the titles and des- 

of 3500 of the latest and best books pub- 

g the various branches of the arts, sciences 
» "Book Department" can supply these 

at the regular advertwed price 


nphons 





books, express prepaid 








our name and address for a copy free of charge 
MUNN & CO., Inc., 361 Broadway, New York City 











WE TEACH Retail Advertising, Window 
Trimming. Show Card Writing, Salesmanship 
vis of instruc 


\ ; ar 8 and meth 


will our new hity cent book, entitied 
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All 


Electric Engine Starters and Electric 
Lighting Equipment for Motor Cars 
Electric Engine Starters and Electric 
Lighting Equipment for Motor Boats 
Apeleco Storage Batteries 

Apelco House Lighting Plants 

Apelco Headlights pierce fog and dust as 
well as darkness 


THE APPLE ELECTRIC COMPANY 


America’s Leading Manufacturer of Electrical 
Equipment for Motor Cars and Motor Boats 


62 CANAL STREET DAYTON, OHIO 











How Far Back Does 
Your Memory Go? 


Have you ever given your 
memory a real test ? 
Take 


some object that 


you are accustomed to see- 


ing every day—the electric 
light for instance. 

When did you frst see 
an incandescent electric 
lamp? 

Stop and think a minute! 
It’s almost impossible to 
recall your first experience 
with such familiar things, 
isn’t it? 

And just think, away back 
in 1879, when Edison ex- 
hibited his f7s¢ incandescent 
lamp—Richmond Straight 
Cut was already considered 
the ‘‘Henry Clay”’ of ciga- 
rettes. In the changing 
years that have followed, it 
has never lost its place. It 
is still the best of all Virginia 
cigarettes. 

True, our memories may 
be fickle with the crowding, 
commonplace incidents of 
busy days, but which of us 
does not remember quality? 


for Sapatt Agere Tela 2 





SPL AY MAN AGERS TELL 








WwW ok w “ a nclude our complete list of 
fifty busin books, especially suitable for 
A postal request will bring both 


231 243 W. 39th St, New York Gity 





J { rary 
Econ s! Trai School 





ALL 
MAKES 


TYPEWRITER 


Visible Writers or otherwise | 
I ¢ SMITHS, UNDERWOODS, OLIVERS, Etc 
\y to 4» MFRS. PRICES 


yy 





np where Kented, allowing Mewt vo Apply. | 
A rite 


Machines cu Serene 
y 


Prices $15. 00 Up! ret clam Mach 1 Cat 


etunity 
TYPEWRITER RMPORTUM (Kat. iney) 36. 26. Lahe fe. , Hieage 


RYEA BUGGIES have 


light weight 


high wl eels, 
and simplicity 
T ® my sat eet oo 
rive, elimivating gears, chains 
snd troubles, Prives @450 + 
‘ de exfleta, 
(. 8. DURYEA ©O.. - 





Saginaw, Mich. 


| 

















| begins,” 
| night of the 
| eclipse of the Moon, which is well observ 
able 


the 2Ist, Jupiter on the 22nd, Mercury on 
the 24th, and Venus on the 27th. 
At 6:08 A. M. on the 21st, the Sun | 


crosses the celestial equator and “Spring 


technically speaking; and on the 


lith there is a large partial 
United States. 

penumbra of 
East 
dark 


throughout the 
The Moon first reaches the 
the Earth's shadow at 8:41 P. M. by 
ern standard time. The umbra, or 
not reached till 9:42. 
this time on the eclipsed area 
until, at 11:18 P. M., twelfths of | 
the Moon's diameter is the 
shadow. Then the eclipse diminishes, and 
the last contact with the 
at 12:44 A. M., though the Moon does} 
penumbra till 1:45. 
total, 


shadow, is From 





increases 
eleven 


immersed in 


shadow occurs 


not clear the 
rhis eclipse is so nearly and oc | 


curs at such a convenient hour of the 
evening, that it should be watched by | 
| great numbers of amateur observers. 


| The New Wright Aeroplane Control 


| from 


| fect lateral balance, 


| lateral position of the machine by 
jing wheel 


} 
| 


| 
| 


| 





] 
| 


lone side or the other, still controlling the 


| very 


| Steering wheel, 
|in the German army 


of 
last month, 


Further observations Delavan’'s 


comet, of which we spoke and 
the orbit caleulated from them by Van 

that 
about ten per cent 
Earth, the 
about 6S degrees, 


the 


Biesbroeck, show its perihelion dis 


tance is actually great 
er than that of the 
of the orbit 


direct, 


the 


passage 


motion 


not 


inclination 
and | 


perihelion 


until October 26th, 1914. The comet is 
still very unusually remote from both 
Earth and Sun, its distance from the lat 
ter being more than four astronomical | 
units at the time of discovery. It must 
be a very big comet to be visible at all at 
this great distance. When near peri 


helion next October it will be high in the 
probably visible to the naked | 
fairly conspicuous, 
distance is 
formation of an 
is of the 
and its position is as follows 

R. A. 


northern sky, 
and 
though its 
large for 
tail At 
10.8, 


eye, perhaps 


peribelion rather 
the 


present it 


extensive 
magnitude 


Declination. 


March 1 ..... 2h. 42m. 22s. 3° 40’ N. 
March 13 ..... 2h. 47m. 21s. 5° 54’ N.| 
|} March 25 . 2h. 54m. 12s. Fz 

It is getting rather near the Sun, and | 


is observable only in the early evening. 


Princeton University Observatory. 





A NEW form of aeroplane control has 
4A been devised by Orville Wright, and} 
is thus described by him: | 

“The usual lever system has been re- 


placed by an automobile type of steering 
wheel in combination with a_ handle, 


which makes the control not only stronger 
and simpler, but makes it much more ef- 
Formerly the elevator 
a forward and backward move- 


fective was con- 
trolled by 
ment of a lever in the left hand, 
rudder were controlled by 


backward 


while the 
warping and 
the forward 
a lever in the right hand, the rudder being 
offset for a turn by turning the handle of | 
this right hand lever. This control, which | 


and movement of 


has been used ever since 1908, was very 
effective for exhibition flying, for which 
it was particularly designed, and has 


proved a very precise one when once mas- | 
But for long distance flights many 
and 


tered. 
aviators found this control tiresome, 
in the new and safer machine it is neces- 
sary to modify it into the new form. 
“The of 
type and the control is perfectly 
tive, the wheel being pushed forward and 
backward to control the elevation of the 
machine and turned from side to side ty 
balance it laterally. In turning the wheel 
to the rudder handle is 
turned with the wheel, thus giving a per- 
and in turns it is only 
to offset the rudder handle to 


automobile 
instine- 


steering wheel is 


side side 


necessary 


turn- 
and handle together sideways. 
“This type of control was adopted after | 





careful study had been made of all 
existing systems, and combines many feat- | 
ures that have become standard in Europe. | 
The for lateral by the 
is a standard requirement 
and is used on the 


control balance 


|}German Wright aeroplanes. 


“The novel feature of the control is the 


is combined with the warping.” 


simple manner in which the rudder control | 
| 


| greater profit onthe work. Machine 


| knowing about. 


| 
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2 For Foot 

or Power LATHES 
Suitabletor fine accurate work 
in the repair shop, garage, tool 
| room and machine shop 
F Send for Catalogue B 
@ SENECA FALLS MFG. CO., 

695 Water Street 

Seneca Falls, N. Y..U.S.A 
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HIGH GRADE LATHES 


The“SEBASTIAN" Lathe is best for auto 

and general repair work. Send for catalog 

THE SEBASTIAN LATHE ca. 
=z: 120 Cuivert St. Cincinnati, 


WORK SHOPS 


| of Wood and Metal W orkers, without 
steam power, equipped with 
BARNES’ Foot Power 
/MACHINERY 


allow lower bids on jobs and give 






sent on trial if desired. Catalog free 


W. F. & JNO. BARNES CO. 
1999 Ruby Street Rockford, Illinois Established 1872 


“RED DEVIL” of course means the 
standard of Excellence in Tool Quality 
cg 


stands 
guaran 


Our No. 1650 “RED DEVIL” Bonded Plier 
at the head of ALL Pliers. Absolutely 
teed for two years hard service. 


YOU WANT THIS TOOL 


| Get it from your local dealer. 


If he can’t supply send us $1.75 and one only 


sample pair 8 inch will be sent you postpaid 


SMITH & HEMENWAY CO., 215 Chambers St., N. Y 


Strong Patent 
Diamond Holder 


The up-to-the-minute Holder—with six 
. ee ’? y 
points and a © shock absorber. Worth 


Send for circular. 


MONTGOMERY & CO., Tool Mongers 
New York City 


MODELS #760 MDE 


| 105- 107 Fulton Streei 





FM 


. 
Magical Apparatus 
Grand Book Catalog. Over ‘UU engrav 
ings 25c. Parlor Tricks Catalog Free. 
MARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 


THE SCHWERDTLE STAMP CO. 


B= —> STEEL STAMPS LETTERS & FIGURES. 
BRIDGEPORT CONN. 





?=" WANTED 


To manufacture METAL 
SPECIALTIES. 20 years 
omaieens in making Dies, Tools and Special 
Machinery. Expert work. Complete equipment. 


NATIONAL STAMPING & ELECTRIC WORKS 
Dept. 2, 412 South Clinton Street Chicago, IIL. 


UBRICATES* 32 
UNVTHING sis 


118-124 North Clinton 8% 


We man: facture Meta 


cCHBEStvaCca FLNKSILUSA 
INVENTORS 22sec oraitinds 


ment; lowest prices. Send perfect sample 
for low estimate and best expert advice FREE 


THE EAGLE I MFG. CO., Dept. A, Cincinnati, O 


Corliss Engines, Brewers’ 
and Bottlers’ Machinery 
The VILTER MFG. CO. 
899 Clinton Street, 


Milwaukee, 


‘MASON’S NEW PAT. WHIP HOISTS 


save expense and liability incident to elevators. Adop- 
ted by principal storehouses in New York and Boston 


Manufactured by VOLNEY W. MASON & CO., Inc. 


Providence, R. | ~ si , U.S. S. A. 
RUBBE!I ‘Expert I Manufacturers 
Fine Jobbing Work 


PARKER, STEARNS & CO., 
286-300 Sheffield Ave., Brooklyn, N. Y. 


ROTARY PUMPS AND ENGINES 
Their Origin and Development 


Wis. 














Ann important series of papers giving a historical resume of 
the rotary pump and engine from 1588 and illustrated with 
clear oe 3 — construction of various forms 
pumps and en illustrations. Contained in Supple- 
ments 1109, Ti10,, 1111. Price 10 cents each. For sale by 
Munn & Co., Inc., and all newsdealers. 





one American house >. 


FROM NOTHING TO NINE MILLIONS 
a year in sales was the result of using a ce 
ing method by Many others 
heave done better. Read al! about this method itself 
n the new book, ‘The Premium System of Forcing 

/ Sales Its Principle, Laws and Uses,” by Henry S 
Bunting, whe spent six years investigating this sub 
ject. The book will be sent you absolutely free with 
a year’s subscription (two dollars) to The Novelt 

News, the magazine for the advancement of sellin 
metheds, 20S. Market Street, Chieay 
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AN INTERESTING AND INSTRUCTIVE 
BOOK FOR BOYS 


“With the Men 
who do Things” 


By A. RUSSELL BOND 


Author of ‘‘Scientific American Boy,” “Scientific American Boy at 
School,” and ‘* Handy Man's Workshop and Laboratory.” 


mab the Men 
Modo ings 


6x814—275 pages—101 illustrations, including 59 page plates—one in color 


A BOOK of engineering for boys, telling in a boy’s own way what every boy 

wants to know. It recounts the experience of two young lads who spend a 
summer vacation seeing the engineering wonders of New York. The boy with 
red blood in his veins will be thrilled by the numerous adventures, all based on 
fact, showing courage, presence of mind, loyalty to comrades and devotion to duty; at 
the same time he will learn how the big things of engineering are being done. A 
dozen engineers, experts in their several lines, have read and revised the manuscript. 
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COMPLETELY REVISED 


SCIENTIFIC AMERICAN 
REFERENCE BOOK 
EDITION OF 1914 


It contains 608 pages and 1000 illustrations, is substantially 
bound in cloth and the cover carries a special 
design printed in three colors 





A. Russell Bond 
t‘ompiler and Editor for Part II. Scien- 


Aibert A. Hopkins 
Compiler and Editor for Part I. Sta- 


{MATION Editor of TIFIC INFORMATION, Editor of 
Cyclopedia of Formulas. Handbook Ilandyman’s Workshop and Labora 
f Travel. Et Member of the tory 
American Statistical Association. 


HE Scientific A.merican Reference Book for 1914 has been completely revised and much new 

matter has been added. Over 60% of the pages have been corrected or new pages substituted 
therefor. In this work of revision the editors have again had the co-operation of the highest 
Government officials. The Scientific American Reference Book for 1913 was enthusiastically wel- 
comed by the press and it is safe to say that no other Reference Book in the English language has 
proved of such genuine merit and which has stood the test of time so well. Every one who pur- 
chased a Reference Book for 1913 will want the 1914 edition. The New York Sun says: 
“Those who know the Reference Book will want the new edition at once. Those whe do no 
will save time and money by getting it and learning how to use it.” The large circular is well 
worth sending for, for the map of the time zones of the United States alone. 
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egne s 
Williams 
Holder Top ShavingStick 


Greater Convenience—Greater Satisfaction 


Your fingers do not touch the soap. 
You grasp it by the metal cap in which 
the stick is firmly fastened, rub it gently 
over the face, which has previously 
been moistened, and then return the 
Shaving Stick to its nickeled container. 
The Holder-Top permits you to use 
the stick down to the last available bit 
with perfect ease and convenience. 
THREE OTHER FORMS OF THE SAME 
GOOD QUALITY 
Williams’ Shaving Stick Nitksitcse: 
Williams’ Shaving Powder ji2esifiny 
Williams’ Shaving Cream (in tubes) 


A sample of any one of these four shaving prep- 
arations will be sent postpaid for 4c. in stamps. 


THE J. B. WILLIAMS COMPANY 
Dept. A, Glastonbury, Conn. 


WILLIAMS’ JERSEY CREAM SOAP and our exten- 
sive line of Toilet soaps have the same softening, creamy, 
emollient qualities 
that have made 
Williams’ Shaving 
Soaps so famous. 
Ask your dealer 
for them. 














Apply the ZOth 
Century Watchword to Yourself 






















N shop and store, in government office and 

Railroad—the inspiration of today lies in the 

word ‘‘Efficiency’’—Efficiency—the art of 
getting more results with less work, is revolu- 
tionizing our industry and finance. And now 
the way has been found by which you can apply 
its principles to yourself. You can learn 
to get the most out of your brain and your 
body—through the 


INSTITUTE of EFFICIENCY 


ND you can learn it in your own home—your own time. 

There is nothing mysterious about it—a man can tell 
you in ten minutes what it took him ten years to learn, and 
Harrington Emerson can teach you in six months the princi 
ples that it took him forty years to discover. He can teach 
you in six months those principles by whose application the 
Santa Fe saved a million and a half a year; by which each man 
in the U.S. Navy department became as valuable as 120 men; 
by which scores of men have been trained to make big money. 


Those who take the course vary from the big suc 
cessful executives to ambitious young men and , 
women with the ability but without the knowl- 7 
edge to step into the big men’s places. 4 
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Look Ahead a Year and Send the of a?” ¥ 
Blank Toda: &* 
, 1“ 7 . + Se 
wit you be plodding along blindly. dig , » 
ging outa fact here and a hint there J e $ 
“or will you be proceeding confidently y, & 
and fast op the knowledge we can sug y < P / 
ply you! a 
Every day you wait is a day stolen. out of your future success. Remem 4 a° 3 
ber, this is no course of records or system or cards or tricks lt is the 4 ao 4 
mple principle by which you can get the most out of yourself he 4 oe 
least effort. It will become a part of your brain, so that you can y, .* RS 
forget it. It will not only enable you to make more money, but to have / a 
a fuller and richer and more joyous life. / - 
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A Moral 
Obligation Fulfilled 


$1,750,000 Was Invested In a Service For Former Maxwell 
Owners—This Same Insurance Covers the 1914 Maxwell 25-4 


YOU WILL CONCEDE that any time a com 
pany invests one and three quarters of a mil 
lion dollars in service for former customers 

it was only morally bound to protect—that 


concern has high business ideals 


THAT'S EXACTLY WHAT THE MAXWELL 
MOTOR CO. did when it absorbed the plants 
making the Brush, Courier, Everitt, Maxwell, 
Columbia, Stoddard-Dayton cars and the 
Alden-Sampson trucks 


WE DIDN’T HAVE TO DO THIS. We were 
in no manner whatever legally bound to do so 
With the forming of the Maxwell Motor Co 
(Ine.) the manufacture of the afore-mentioned 
cars ceased. 

BUT THE SERVICE TO THE OWNERS did 
not stop. It cost us $1,750,000 to see that 
these former customers got the utmost in ser 
vice. It meant the turning over of our big 
New Castle plant. just when we needed it to 
supply the world-wide demand for the new 


Maxwells. 


WE DID IT—We are doing it now. We are 
not speaking of our past—but of the present 
and the future. Those owners of cars made by 
the plants we acquired are now getting this ser 
vice and will continue to get it as long as they 


want it. 


IT IS THEIRS FOR THE ASKING. The enor- 
mous New Castle, Ind. Plant of the Maxwell 
Motor Co., does nothing else but tend to the 
wants of our owners. It is daily giving the 
most expeditious and thoroughly satisfactory 
service ever devised by any concern 


YOU CAN’T EQUAL IT for location. The 
New Castle parts plant is situated in the very 
center of the ownership of Maxwell, Brush, 


Courier, Everitt, Columbia, Stoddard-Dayton 
ears. The central supply point of Maxwell 
service is just, at the most, 12 hours distant 
from the great majority of Maxwell owners. 


PROMPT SERVICE IN EMERGENCY CASES 
means much to owners. It cuts down the up- 
keep. You know that. If you don’t, ask any 
owner what Maxwell service would have meant 
to him in several instances. And this service 
stays with Maxwell customers always. 


ALWAYS? You say that’s a longtime. Weil, 
it has been some time since the above men- 
tioned cars ceased to be manufactured, and 
their owners can get the most efficient service 
in the world by simply shipping his car to the 
New Castle plant for overhauling, or replace 
a part by ordering it from one of the Com- 
pany’s big service stations in the East, West, 
or South, if they desire instant service. 


IF WE DO THAT MUCH for people we’re 
not legally obligated to serve, what will we 
give you as a Maxwell owner we are bound 
to protect? The Public knows what we have 
done and are doing. That’s why we can’t sup- 
ply the demand for Maxwells. 


PEOPLE WHO HAVE OWNED CARS and 
are buying again comprise the bulk of the 
Maxwell army. They know that this great 
company not only gives its owners the great- 
est service in the world, but that it has equally 
great manufacturing facilities. They have 
heard the big men in the industry talk of the 
marvelous automatic, rapid, hair-line devices 
the Maxwell Motor Co. has for the making of 
its great automobiles. Appliances that other 
makers had only heard of, but had never seen 
operate in the construction of the scientific 


automobile. 


INFORMED BUYERS OF TODAY know that 
it would never be possible to make such a won- 
derful automobile as the Maxwell “25-4” and 
sell it for $750 if it wasn’t for almost magical 
manufacture. They realize that even with 
these scientific devices the price would have to 
be $1,000 or more for a Maxwell “25-4” if it 
wasn’t for the quantity marketed. The com- 
bination of improved manufacture and enor- 
mous distribution makes possible a real auto- 
mobile for $750. 


NOT ONLY A REAL ONE, but the “biggest” 
real motor car in the world. It is conceded 
that the Maxwell “25-4” is deserving of that 
title. Not by mere size—but because of sheer 
car value. “Biggest” because it will do bigger 
things than higher priced cars at less cost. 
There is the real reason why we can’t make 
enough of these wonderful automobiles to sup- 
ply the universe. 


SO LIGHT THAT IT cuts the tire bills almost 
in half and yet so strong that it will stand up 
under the abuse the average owner will give 
it, the Maxwell “25-4” is the car that the big 
experienced buyers have been looking for. 
That is why they were so eagerly snapped up 
by the world. That is why you are going to 
get left if you don’t get your order placed at 
once. 

THIS WONDERFUL MAXWELL will bring 
premium prices before the summer demand is 
supplied and don’t forget that. If you want 
to make sure that you get the “biggest” auto- 
mobile in the world at a price never thought 
possible, get in line right now. 


WE COULD TALK ON forever and never con- 
vince you like one ride in this marvelous Max- 
well will. Take that ride and then agree that 
we can’t say too much about this great auto- 
mobile. 


Maxwell Motor Co., (Inc. ) 


Detroit, Michigan. Dept. “S.A.” 


Dealers and Service Everywhere 
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Description 
of this 
Wonderful 
Car 
















holder. windshield, and top and jiffy storm 
ind ete ete 


A full five-passenger car of ample wheelbase and con- 
structed in what might be called conventional design. 
Three-speed selective transmission, uniform siz« 
standard type magneto Motor cast “en bloc 
detachable heads Water cooled thermo syphon system. 
Center control left-hand drive, Prest-O-Lights. 


tires, 
with 


tire 
curtains, 


MAXWELL 25.4 
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